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SCIENTIFIC NOTES 

On the work of Members of this University in Mathematics, Physics, Chemistry, Biology, Ancient and 
Modern Languages, History, Political Science, Psychology, Ethics, and Logic. 

COMMUNICATIONS TO THE HISTORICAL AND POLITICAL 

SCIENCE ASSOCIATION. 



The Seminary Method^ by H. B. Adams. 

[AbstTBCt of a paper read at a meeting of the UnlTeralty Historical and Political 
Science Association, September 28, 1888]. 

The Seminary, like the College and University, is of ecclesiastical 
origin. Historically speaking, the Seminarium, or, as the German students 
call it, the Seminar^ was a nursery of theology and a training-school for 
Seminary priests. The modern theological seminary has evolved from 
the medisval institution, and modern seminary students, whether at 
school OP at the University, are only modifications of earlier types. The 
Church herself early began the process of differentiating the ecclesiastical 
seminary for secular purposes. Preachers became teachers, and the 
propaganda of religion prepared the way for the propaganda of science. 
The Seminary method of modern Universities is, therefore, merely the 
development of an old institution into new uses, among which is the 
professional training of historical students, and the discovery of new 
truth in the training process. 

At the University of Heidelberg, as elsewhere in Germany, there are 
Seminaries for advanced training in various departments of learning, 
chiefly, however, In Philology and in other historical sciences. The 
Philological Seminary, where the use of the Latin language for formal 
discussion is still maintained at some Universities, is, perhaps, the con- 
necting link between mediadval and modern methods of scholastic train- 
ing. In the Greek Seminary of the late Professor Koechly, at Heidel- 
berg, the training was preeminently pedagogical. The members of the 
Seminary took turns in occupying the Professor's chair for one Philo- 
logical meeting, and in expounding a classical author by translation and 
comment. After one man had thus made trial of his abilities as an 
instructor, all the other members took turns in criticising his perform- 
ance, the Professor judging the critics and saying what had been left 
unsaid. 

In the Historical Seminary of Professor Erdmannsdoerffer the method 
was somewhat different. It was less formal and less pedagogical. 
Instead of meeting as a class in one of the University lecture-rooms, the 
Historical Seminary, composed of only six men, met once a week in a 
familiar way at the Professor's own house in his private study. The even- 
ing's exercise of two hours consisted in the critical exposition of the Latin 
text of a medisBval historian, the Oesta Frederiei ImperatoriSy by Otto, 
Bishop of Freising, who is the chief original authority upon the life and times 
of Frederick Barbarossa. As in the Greek Seminary, so here, members 
took turns in conducting the exercises, which, however, had less regard 
for pedagogical method than for historical substance. Each man had 
before him a copy of the octavo edition of Bishop Otto's text, and the 
conductor of the Seminary translated it into German, with a running 
comment upon the subject matter, which he criticised or explained in the 
light of parallel citations from other authors belonging to Bishop Otto's 
time, who are to be found in the folio edition of Portz's Monumenia Qer^ 
maniae Historica, From this method of conducting the Seminary, it 
would appear as though one man had all the work to do for a single even- 
ing, and then could idly listen to the others until his own turn came once 
more. But it was not so. Subjects of discussion and for special inquiry 
arose at every meeting, and the Professor often assigned such subjects to 
the individual most interested for investigation and report. 

An illustration of Seminary- work relating more especially to Modern 
History and Politics, was given from similar experience in the private 
class of the late Dr. J. C. Uluntschli, Professor of Constitutional and 
International Law at Heidelberg. In his Seminary, the exercises were 
in what might be called the Comparative Constitutional History of Mod- 
ern European States, with special reference to the rise of Prussia and of 



the New German Empire. He himself always conducted the meetingf 
of the Seminary. Introductory to its special work, he gave a short course 
of lectures upon the History of Absolute Government in Prussia and upon 
the influence of French and English Constitutional Reforms upon Belgium 
and Germany. He then caused the Seminary to compare in detail the 
Belgian Constitution of 1880 with the Prussian Constitution of 1850. 
Each member of the Seminary had before him the printed texts, which 
were read and compared, while Bluntschti commented upon points of 
Constitutional Law that were suggested by the texts or proposed by the 
class. After some weeks' discussion of the general principles of Consti- 
tutional Government, the Seminary, under Bluntschti 's skilful guidance, 
entered upon a special and individual study of the relations of Church and 
State, in the various countries of Europe, but with particular reference to 
Belgium and Prussia, which at that time were much disturbed by conflicts 
between the civil and the ecclesiastical power. Individual members of 
the Seminary reported the results of their investigations and interesting 
discussions always followed. The result of this Seminary-work was an 
elaborate monograph by Bluntschli himself upon the Legal Responsibility 
of the Pope, a tractate which the Ultramontane party thought inspired 
by Bismarck, but which really emanated from co-operative studios by 
master and pupils in the Heidelberg Seminary. 

Some account of methods of work* in the department of History at Har- 
vard College, in the University of Michigan, in the University of Wis- 
consin, and at the Johns Hopkins University, will be published in the 
January number of the " University Studies in Historical and Political 
Science," as an introduction to the Second Series. This paper, entitled 
"New Methods of Study in History"— the Special or Topical Method, 
the Comparative, the Co-operative, and the Seminary Methods — was read 
before the American Social Science Association at Saratoga, September 
4,1888. 



The Reoorda of the Virginia Company and Notes on Early 
Maryland History^ by Edward D. Neill, President of Mao- 
alester College, Minnesota. 

[Abstract of a communication to the UnlTersity Hiatorical and Political Science Asso- 
daUon, October 5, 1888J. 

Rev. Dr. Neill, author of ••iTVrro Jlforiae," "The Pounders of Maryland," 
"English Colonization of America," and of a *' History of the Virginia 
Company," called the attention of the seminary to two folio volumes now 
in the Congressional Library, which contain material upon the basis of 
which the early history of Maryland, Virginia, and perhaps other colonies 
is yet to bo reconstructed. They contain the transactions of the Virginia 
Company from 1619 to 1624, and have bad an eventful history. During the 
period of the Spanish marriage-complications in'England, Gondoroar, the 
Spanish ambassador, intrigued to have these records destroyed. Before his 
object could be accomplished, however, Nicholas Ferrar, one of the adven- 
turers, had copies of them taken, which were deposited with the Earl of 
Southampton. They then came into the possession of the father of Col. 
William Byrd, of Westover. The Byrd library was subsequently bought 
by Rev. Wm. Stith, president of William and Mary College, who made 
them the basis of his ** History of Virginia." After his death they passed 
into the possession of his brother-in-law, Peyton Randolph, whose library 
was afterwards purchased by Thomas Jefferson, and they finally came into 
the possession of the United States with the Jefferson papers which were 
purchased by our government. These two folio volumes are said to con- 
tain material hitherto unused and of fundamental importance to our early 
colonial history. The seminary will endeavor to make use of these origi- 



Digitized by 



Google 



NOTBHBCB, 1883.] 



UNIVERSITY CIRCULARS. 



nal records. Dr. Neill suggested that influence be brought to bear upon 
Congress for their publication. . 

President Neill is preparing a notice of Thomas Cornwaltis, councillor, 
and the guiding mind of the first Maryland colony, for publication in the 
magasine of the Pennsylvania Historical Society. This paper will show 
the difference between the charter of Avalon granted to the first Lord 
Baltimore and the charter of Maryland. The Avalon charter grants to Sir 
George Calvert, knight, " the patronages and advowsons of all churches 
which, as Christian religion shall increase, shall happen hereafter to be 
erected/' The Maryland charter adds to this the restrictive clause that 
all churches, chapels and places of worship shall be " dedicated and conse- 
crated according to the ecclesiastical laws of our kingdom of England." 

The paper will show that Cecil, Lord Baltimore, staked but little money 
in the first colony. His own words, in a letter to the Earl of Strafibrd, 
are that he had " sent a hopeful colony into Maryland, with a fair and 
probable expectation of good success, however, without any danger of any 
great prejudice unto myself, in respect that others are joined with me in 
the adventure." Father White, the zealous Jesuit missionary among the 
first colonists, wrote to his superior that three out of four of the first set- 
tlers were Protestants. Some writers have said the workingmen were 
only referred to, but that the gentlemen were adherents of the Church of 
Bome. It will be shown that Thomas Cornwallis and all of the leading 
minds of the first colony were opponents of the Church of Bome. It will 
be shown that the royalist Governor of Maryland fined Cornwullis for 
assisting Bichard Ingle, who came in a Parliament ship and took Father 
lY hite prisoner ,* also that Cornwallis in other ways showed his affection 
for Parliament. 



loaria — A Fragment of Commvnisiio History ^ by Albert 
Shaw. 

[Abstract of a paper read before the Historical and Political Science Association 
October 19, 1888.J 

This paper consisted of a sketch of the career of the French communist, 
Etienne Cabet, with a detailed account of his communistic doctrines and 
his attempt at their realization by means of an experimental colony in 
America. The history of this so-called " Icarian Community " was 
brought down to the death of Cabet, in 1856, its subsequent story being 
reserved for a second paper. The study is based upon original French docu* 
ments and sources not examined by previous writers, (Nordboff, Hinds, 
et al.), and upon careful personal interviews with the few surviving mem- 
bers of the original migration. It is believed that this is the first attempt 
at an accurate and complete sketch of Icarian history. 

Cabet was born in the year 1788, grew up an enthusiastic democrat, 
studied law, took active part in the July BevoluUon of 1830, was banished 
for his radicalism by Louis Philippe in 1884, and spent five years in 
England, where study and reflection made him a communist, and where 
he wrote his famous book, <* The Voyage in Icaria." Ho returned to 
France in 1889, and published his book the next year. Its success was 
immediate and great, and within six or seven years his followers, known 
as Icarians or Cabetists, numbered several hundred thousand. '<The 
Voyage in Icaria " is a romance in which is pictured in great detail the 
happy social life of an Imaginary country called Icaria, which has 
adopted communism. Mechanics and workingmen were the chief adher- 
ents of Icarianism. Cabet, in 1841, founded a newspaper, Jj€ Populaire, 
in which he defended his doctrines, and he wrote innumerable tracts and 
polemics. He decided to demonstrate the feasibility of his theory by a 
colony in Texas. 

February 8, 1848, 69 pioneers left Havre for New Orleans, expecting to 
be followed by 1,600 in a few weeks. From New Orleans they proceeded 
to Shreveport, La., expecting to find that the lands they had bargained 
for were on the Bed Biver. They learned that they must trudge more 
than 200 miles from Shreveport, and that the lands which they had sup- 
posed were purchased for them were only theirs subject to actual occu- 
pancy, and were, moreover, not contiguous but were the halves of alter- 
nate sections. These disappointments were followed by terrible malarial 
fevers. Meanwhile, in France the February Bevolution of 1848 had 
changed the aspect of affairs, and the 1,600 men who were to have fol- 
lowed the Icarian pioneers as a "second advance-guard," dwindled to 
19, who reached their unhappy brethren of the first guard in time only 



to join in the abandonment of Texas and the retreat to New Orlcan.«. 
Unaware of the extent of this Texas disaster, several embarkations fol- 
lowed, including Cabet himself, and early in 1849 there had gathered in 
New Orleans nearly 600 Icarians. The great Icarian school in Europe 
had been fatally severed by the events of the Bevolution, one party 
desiring to abandon the colonization scheme and work for the realization 
of a communistic democracy in France, and the other party adhering to 
the emigration idea. 

The question in New Orleans now was the practical one of a home. 
Inability to agree caused the withdrawal of nearly half the community, 
and the remainder, abandoning Texas forever, went up the Mississippi to 
Nauvoo, Illinois. Nauvoo had been recently vacated by the Mormons, 
and the Icarians were therefore able to rent houses and land at nominal 
figures, which, in their depleted financial condition, was most fortunate. 
The brief compass of this abstract will not permit a description of their 
social life at Nauvoo, further than the statement that they increased 
steadily in numbers and wealth, and maintained for six years a harmo- 
nious, happy communal life, characterized by industry, morality, and 
intelligence. Cabet was now nearly 70 years old, and his fondness for 
power had grown while his executive capacity had declined. His demand 
for a more arbitrary form of government produced a dissension which 
severed the community, one-half remaining at Nauvoo, and the other half 
under the leadership of Cabet, withdrawing to St. Louis. This was in 
the fall of 1866. Cabet had been in St. Louis scarcely a week when a 
stroke of apoplexy ended his strange and adventurous career. His fol- 
lowers formed themselves into a community near St. Louis, which they 
named Cheltenham ; and the other wing, after remaining at Nauvoo a 
few years, removed to Southwestern Iowa. The story of their successes 
and failures after the death of their founder, and of their present fortune 
and condition, will furnish material for a concluding paper. 



Chtnstian Socialism in England, by B. T, Ely. 

[Abstnct of a paper road before tbe Historical and Political Science Association, Sep- 
tember 28, 1888]. 

The Bev. Frederick D. Maurice may be considered the originator of this 
movement which began in England in 1849. His chief co-workers were 
young men like Mr. Thomas Hughes, Mr. Vansittart Nealo, Mr. Ludlow 
and Bev. Charles Kingsley, whom he had gathered about him in his pas- 
toral work in London and through his writings. He was a man of 
extreme diffidence but possessed of a wonderful magnetism which drew 
men to him and inspired confidence. 

The immediate impelling cause of Christian Socialism was the wretched 
condition of the laboring classes in England as revealed by the disclosures 
following in the wake of the revolutionary year 1848. Parliamentary 
commissions conducted protracted investigations and inquiries, which 
revealed the intolerable wretchedness of the poor. Women performed 
the labor of beasts of burden, children who ought to have been at play- 
were murdered by over-work, and the struggle for existence bore so 
heavily on men that they became old at thirty. It was at this time that 
the condition of the laboring men appeared to many like '* a hell without 
hope and without escape.'' 

Maurice told his young disciples that a continuance of such a state of 
things was impossible and set them to work among the poor of his own 
parish. They started a night school, which subsequently developed into 
the Working Men's College. This was endowed by Maurice with about 
all the property he ever had and is now doing an excellent work under 
the presidency of Sir John Lubbock. 

About this time Mr. Ludlow went to France and became acquainted 
with the productive codperative associations, started by Louis Blanc, 
which were in a flourishing condition. He returned to England and told 
his confrdres what was going on across the Channel. Cooperation appeared 
to them a wonderful institution, and they " determined to have some of it 
in England." Codperative undertakings were started with great enthusi- 
asm and generous devotion. Mr. Neale, who has ever been a faithful 
friend of the working man, put his entire fortune into the movement. 
The business basis was bad. No examination was made of the character 
of applicants for admission to the undertakings, and money was lent to 
workers at four per centum with no other security than tools and mate- 
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rials purchased by loans. £very band of workers failed and Christian 
socialism came temporarily to a stand-still. Mr. Eingsley became dis- 
couraged and fell out of the ranks, but Mr. Neale, Mr. Hughes and others 
kept bravely on and allied themselves to the distributive cooperation of 
the north of England, which received a mighty impulse from the Rochdale 
Pioneers. This association and many others have formed themselves into 
a Union, a great organization which now embraces directly or indirectly 
four or five millions of Englishmen. It has thus become leavened by the 
notions of practical Christianity as taught by Maurice and his followers. 
The three principles as formulated by Maurice, are the following : 



I. That human society is a brotherhood, not a collection of warring 

atoms ; 
II. That true workers should be fellow- workers, not rivals ; 
III. That a principle of justice not of selfishness should regulate ex- 
changes. 
It is in the ultimate and complete triumph of cooperation that Mr. 
Hughes sees the salvation of England. 



NoTK.— A considerable part of the material for the paper of which the above ia an 
abstract, was kindly furnished the writer by Mr. Hughes in personal conversation during 
his recent visit in this country. 
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Abstract of Obscrvatums on the Development of BalanoglosauSy 
by William Bateson, Cambridge^ England. 

[Note from the Chesapeake Zodlogical Laboratory, 1883J. 
An unlimited quantity of this remarkable form was easily to be 
obtained at half-tide all along the shores in the neighborhood of Hamp- 
ton, Virginia. The difficulties attending the investigation were far less 
than those that have been previously met with at other localities. Since 
the time during which I have been able to remain in America was 
exceedingly limited, I thought it best to confine my work at Hampton 
to the study of fresh specimens of the animal, and to the task of collect- 
ing and preserving them for subsequent examinations by means of sec- 
tions. My observations are, therefore, very meagre and inadequate, 
especially as regards the organogeny of the form, owing to the extreme 
scarcity of the larva. These important deficiencies I hope subsequently 
to supply when I shall have been able to examine my material by sec- 
tional methods. The general appearance of the Hampton form presents 
many points of slight divergence from the species common at Naples (B. 
tninutus), so that at first sight the two animals seem very different, but 
whether the anatomy of this form is essentially different, I could not 
decide by examination of fresh specimens alone. The principal result of 
my work has been to show that the form common on the Chesapeake 
coast does not pass through the Tornaria stage, which has been described 
by previous observers as the larva of Balanoglossus. The eggs of this 
animal are opaque, yellowish grey bodies, inclosed in a thin tongh egg- 
shell which is quite transparent. Segmentation is begun by the appear- 
ance of a median furrow which divides the egg into two equal halves. 
This is followed by another median furrow at right angles to the first, 
forming four segments. In the next stage that I have been able to 
observe segmentation was complete, having probably proceeded in a 
regular manner, though of this I have not been able to determine. One 
edge of this blastospore is next flattened and gradually depressed, 
causing the embryo to take the shape of a concavo-convex disk. The 
concavity becomes gradually reduced in size as its edges grow together to 
form the blastospore, appearing at the same time to become thickened. 
This process is continued until the blastospore becomes exceedingly 
small ; whether it subsequently disappears or not I cannot say until I 
have cut sections of it. I believe, however, that it becomes the anus, 
which at all events is found in the same position. As this gastrula 
becomes shut off it resumes the spherical shape and begins to rotate about 
the axis, which eventually becomes the long axis of the animal, at the 
top of which the blastospore is placed. This rotary movement is caused 
by a uniform covering of fine cilia. After rotating in this way for 
some few hours, the body elongates and a ring of large cilia appears sur- 
rounding the posterior end. The animal then swims round the egg, 
rotating at the same time on its long axis. A nearly median transverse 
constriction next occurs, which is followed by another one anterior to it, 
giving the body the appearance of being composed of three segments. 
The anterior segments become the proboscis, the middle one forms the col- 
lar, and from the posterior portion the rest of the body is developed. 
"Within the anterior constriction the mouth is subsequently formed. At 
the anterior end of the proboscis a tuft of fine long cilia grows out as in 
the larvae of many Ohosbopoda, etc. A pair of depressions are at the 
same time formed posteriorly to the collar in a dorsal position. These 
depressions form the first pair of gill slits. In this condition the larva is 



generally hatched, though I have found individuals already free before 
the appearance of the transverse constriction. On hatching these larvn 
are still quite opaque, and live buried in the muddy sand which the adults 
inhabit. In this condition the animal remains for some time, increasing 
in size, until it is about an eighth of an inch long, the proboscis being 
about half the total length of the body. The tip of the proboscis is used 
by the larvn to attach themselves by suction to foreign bodies, though ap- 
parently no special suctorial organ exists. As the body grows, the posterior 
band of cilia becomes wider and the cilia themselves longer and coarser, 
while the direction of the band alters slightly. Jlfrom the appearance of 
fresh specimens in this stage, treated with acetic acid, I believe that several 
pouches arise from the gut which probably are destined to form the 
other gill slits, but this is quite uncertain, though of course sections will 
at once decide this question. I have been unable to procure any speci- 
mens older than these, and of the changes by which this larva becomes 
converted into Balanoglossus, I can therefore say nothing. Poasibly the 
animal remains in this condition during the winter and awaits the spring 
for its final developments. I hope to be able to observe the subsequent 
stages at some future season. 



On the Osteology and Development of Syngnathua PedkeanuM 
{8torer\ by J. Playfaib McMubbich^ M. A^ Guelph, On- 
tario. 

(This paper is an abstract of observations which were made during the 
past winter upon embryos obtained at Beaufort during the preceding 
summer). 

The embryonic cranium is characterized by its relative shortness as 
compared with the adult, a character due to the bending np at their ex- 
tremities of the coalesced Trabeculss Cranii. As development proceeds 
this bending up does not diminish, but the mouth is carried forward by a 
growth of the horizontal portion of the trabeculso and it is not until a 
comparatively late stage that the elongation of the snout is dependent 
upon the straightening out of the rostral cartilage. In the adult the ooci* 
pital region extends comparatively far forwards while the prootic region 
is exceedingly compact. Basi-, ali-, and orbito-sphenoids are wanting, so 
that the canal for the passage of the orbital muscles is exceedingly large. 
There are no nasals, and the parietals are small and merit the term 
" dermo-epiotics." 

With regard to the suspensorial, hyoid and branchial apparatus, the 
symplectic is very long, and as a consequence there is a separation of the 
hyomandibular and metapterygoid elements. The ethmo-palatine carti- 
lage is at first quite separate from the pterygoid process of pterygo-quadrato 
but finally unites with it Mr. J. A. Byder has described these cartilages 
in Hippocampus as the intermaxillary and maxillary cartilages respect- 
ively, a nomenclature, which from our knowledge of the development 
of these parts, and as I have satisfied myself by tracing the subsequent 
history of the cartilages, is incorrect. In the adult the great elongation 
backwards of the metapterygoid and quadrate bones, the abortion of the 
genio-hyoid which is well marked in embryonic stages and the absence 
of intermaxillaries are traceable points. The branchial arches are never 
more than four and are exceedingly simple in structure. 

The dermal scales appear as stout membranous plates in which ossifica- 
tion takes place concomitantly with that of the neural and transverse 
processes of the vertebr», as a result of which the scales become supported 
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bj or sit astride of the vetebral processefl, thus giving firm protection to 
the structures within and replacing the ribs. During embryonic life an 
anal fin is present, which however does not develop completely and dis- 
appears entirely in the adult. 

The gills are in reality not tufted but their appearance Is due to the 
leaflets, of which there are four rows to*each rachis, gradually kicreasing 
in size from below upwards until near the extremity when they suddenly 
decrease. The degeneration of the arches and the peculiar arrangement 
of the leaflets I imagine to be due to the almost complete closing in of 
the gill-cavity, which is evidently an old ancestral character, since even 
in the youngest stages the branchial-cavity was completely closed by a 
membrane. Ho communication exists between the intestine and the 
yolk-sack, and a valve is early formed by a constriction of the walls of 
intestine, which separates the rectum from the intestine proper. 



An Instance of Sexual Chhr Variation in Q^uslaeea, by H. 
W. Conk. 

[Note from the ChMapeake Zo^Hogleal lAbontory, 188S]. 

Pifferences in the color of the two sexes among Crustacea are of very 
rare occurrence. Darwin in The Descent of Man^ chap, ix, refers to this 
fact and says he is acquainted with but two instances of this peculiarity. 
One in the case of Squilla stylifera, and a second in a species of Gelasmus, 
or fiddler crab, described by Fritz MuUer as occurring in Brazil. A third 
and very striking instance is found in Gallinectes (Neptunus) hastata, 
the common edible crab of our southern coast. There are a number of 
differences in the shape of the two sexes, but besides these they present a 
marked difference in color. This color variation is confined to the first 
pair of thoracic appendages, the pair bearing the large chelae. These 
appendages are of a yellowish brown on the upper surface, a whitish yel- 
low on the outside and of a brilliant blue on the inside and particularly 
at those parts which are protected Arom the light when the appendage is 
folded. It would seem therefore that this blue coloration was enhanced 
by not being exposed to light. The color of different individuals is tolera- 
bly constant and uniform. 

Between the colors of the male and female appendage considerable dif- 
ferences are discernable. The most noticeable difference is that the male 
appendage appears remarkably blue when compared with the female. This 
is due partly to the fact that the amount of blue surface in the male is much 
greater than in the female, and partly to the fact that the blue color is of 
a much more brilliant hue. The blue color in the male extends nearly to 
the tips of the two fingers of the chelae, both the finger-like process of the 
propodite and the dactylopodite being largely colored blue. The very tips 
are, however, of a brilliant purple. In the female these parts are of an 
orange hue with not a trace of blue about them. Its tips are also colored 
purple but not so brilliant a purple as is found in the male. In the male 
the blue color extends partly upon the outer surface. In the female it is 
confined to the inner surface and only extends to the base of the dactylo- 
podite. The outer surface of the dactylopodite and of the finger-like pro- 
cess of the propodite are in the male white, while in the female they are 
reddish orange. V pon the male appendage there is no orange color as a rule. 

These differences in color are in all cases very marked, and will always 
serve to distinguish a male from a female appendage.. No color differ- 
ences are seen in any part of the crab except upon the first pair of append- 
ages, and it is interesting to note that this sexual difference does not 
make its appearance till the crab reaches maturity. The chelae of imma- 
ture males and females cannot be distinguished from each other. Fritz 
Huller says that the same is true of the Gelasmus species observed by 
him. On the other hand, considering the habits of Crustacea, these sexual 
differences can hardly be considered as the results of sexual selection. 



Experimenta upon the Heart of the Dog wUh reference to the 
Maximum Volume of Blood sent out by the Left Ventricle in a 
Single BeaJty and the Influence of Variations in Vevwus Pressure^ 
Arterial Pressure^ and Pulse Rate upon the Work done by the 
Heart, by W. H. Howell and F. Donaldson^ Jr. 

[Abttzset reprintod from the Proceedings of the BoTal Society of London, No. 226, 1883]. 

Owing to the indirectness of the methods hitherto used for estimating 
the quantity of blood pumped out from the left ventricle at each systolCt 
this important factor in all calculations of the work done by the heart has 
never been satisfactorily determined. Volkmann, and afterwards Vier- 
ordt, from calculations based upon the mean velocity of the stream of blood 
in the unbranched aorta, obtained the fraction ^ as representing the ratio 
between the weight of blood thrown out at each systole and the body- 
weight. Fick, f^om data obtained by placing the arm in a plethysmo- 
graph, arrived at a much smaller fraction, y^. In our investigation 
we have made use of the dog's -heart, completely isolated from all other 
organs of the body, with the exception of the lungs, after the method 
devised by Professor Martin. By this method it is possible to estimate 
directly the quantity of blood ejected from the left ventricle at each systole. 

With regard to the maximum quantity of blood which can be thrown 
out from the left ventricle at a single systole, the general result of the 
experiments may be stated as follows ; With a mean pulse rate of 180 per 
minute, the mean ratio of the maximum weight of blood pumped out from 
the left ventricle at each systole to the body weight is j^ or .0017. In 
one experiment in which the pulse rate was 120 per minute, about the 
normal rate, the ratio obtained was /^^^^or~^^Q(U4. In applying these 
results to the normal dog, we believ^that the averii^ .quantity of blood 
pumped out firom the left ventric^ at each systole in thd ^Kxing dogt is 
approximated most closely m.^ilh'e experiments given by the maxintum 
outflow obtained fk^>o&ti)«i8olated heart. 

Variations of^Mtfirutl pressure, from 68 to 147 millims. of mercury, 
were foundt>^ve no direct effect whatever upon the quantity of blood 
sent oat ff^ the left ventricle at each systole. Since the pulse rate is 
not altered, the work done by the left ventricle varies directly as the 
arterial pressure against which it works, within the limits named. For 
how much wider limits than those given this may hold true was not 
determined. There is every reason to believe that under normal condi- 
tions the force of the systole is more than sufficient to completely empty 
the ventricular cavity, and since, with arterial pressures f^om 68 to 147 
millims., the quantity of blood ejected at each systole remains constant, 
it seems probable that within these limits, at least, the force of the ven- 
tricular contraction is not influenced by variations in arterial pressure, 
but remains maximal throughout 

Variations of venous pressure on the right side of the heart influence in 
a marked manner the outflow from the left ventricle. As the general 
result of the experiments it was found that the outflow f^om the left ven- 
tricle, and consequently the work done by it, increases with the venous 
pressure, but not proportionally, up to the point of maximum work. 

Variations in the rate of beat of the heart were obtained by heating or 
cooling the blood supplied to it. The general result may be stated as fol- 
lows : A diminution of pulse rate, brought about by lowering the tempera- 
ture of the blood flowing into the heart, causes an increase in the quantity 
of blood thrown out from the ventricle at each systole, and consequently 
an increase in the work done at each systole, and vice versA The changes 
in the outflow f^om the ventricle at each systole are not, however, inversely 
proportional to the changes in the pulse rate. The total outflow, and, 
therefore, the total work done during any given period of time, decreases 
with a diminished pulse rate, and increases with an increased pulse rate. 
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NOTES IN PHILOLOGY. 



On the Exemplar of Ood. O in the Apocalypse, by J. R. 
Habeus. 

[Abrtract of a paper read before the UnirerBity PhUologlcal AasocUtion, October 6, 1883J. 

In the Introduction to Westcott's and Hort'a New Testoment, the 
following remarks are made : 

" The transition from small portable MSS. of limited contents is 
strikingly illuiitrated by a fortunate accident in the transcription of one 
of the four great comprehensive MSS. which are the earliest now extant. 
In the MS. of the Apocalypse from which C was taken some leaves had 
been displaced, and the scribe of did not discover the displacement 
It thus1>ecome8 easy to compute that each leaf of the exemplar contained 
only about as much as ten lines of the present edition ; so that this one 
book must have made up nearly 120 small leaves of parchment, and 
accordingly formed a volume to itself or without considerable additions." 

I propose to see how far the above suggestions will enable us to trans- 
fer the text of O into the pages of the exemplar. 

The manuscript of G runs on smoothly enough to the end of the eighth 
VH^^ (P^M S >^nd 6 being lost), after which another leaf is absent con- 
taining pages 9 and 10. Both of these lost leaves seem to correspond in 
compass with the omitted text. Page 11 then follows, and after some 
lines of page 12, we are abruptly carried back from c x. 10 to c. vii. 17 
so that the text runs as follows^ 

" V KaX^ hr<^ trrSfiaTi 

MSy iK ^^ y>.vK{; . Kol 6rf i 6&Kpvov U rov 6^aA 

"^ i_ -^ fujv avrCfv icri ^ 

s. 

The scribe continues on the new strain until the close of viii. 4 : when 
he returns as abruptly as he departed; but not,l)»^it observed, to the 
place he left, but to c. xi. 8, more advanced by about id 'Hpes of West- 
cott and Hort's text, so that the manuscript runs 

Ik ;tc<pdc rob ayyk'Xov kv&iriav tov Oeov x^*^ 
dtoKooiac i^^KOvra 

After this the text runs on smoothly, with the loss of certain of its leaves 
to the end of the book. 

Svidently the passage inserted and the passage omitted are each of 
them pages of the exemplar. Moreover, since the lost leaves in which the 
transposed passage vii. 17-viii. 4. ought to have been found, correspond 
in compass to the missing text, it is evident that the two leaves of the 
exemplar with which we are concerned have been transposed. 

Now with regard to the sixe of these leaves, let us employ as our meas- 
uring line, for convenience, a sixteen-syllabled hexameter, and let the 
text have the abbreviations that commonly belong to the words Oebc 
li/ffovc XP^OT^ Kifptoc nvevfia and ovpavdg,' The two leaves of the exemplar 
will then be found to be 11 and 10.6 verses respectively. 

If the writing had been perfectly even we should be able at once to form the 
roll of the exemplar by Uie process of subdivision ; for from i. 1 to vii. 17 
is evidently an exact number of pages, and from viii. 4 to x. 10 is also an 
exact number of pages. But the pages not being perfectly uniform, we 
must adopt the method of averages. 

We have, then, from i. 1 to vii. 17 by actual measure 878.5 verses, and 
from viii. 4 to x. 10 we have 134.8 verses ; and if the average page be Just 
over 11 verses, this would give 88 pages up to the first transposed leaves 
and 12 pages between the two variable leaves. The total would, upon 
the same supposition be 1218.3 verses, or about 110 complete pages. 

Now there is a very curious piece of transcripflonal evidence which 
seems to show that not only 0, but the first four or five verses of the Sina- 
itic codex were copied in the Apocalypse from a roll of this character. 

For Tischendorf ' notes that the first few verses of the book down to 
Kol and IV XV in c. i. 6 were copied by a different scribe to the rest of the 



book, the same scribe, viz., who wrote six other conjugate leaves in 
the New. Testament. The evidence for this statement consists in pecu- 
liar forms of the letters and in the use of the apostrophus at the close of 
lines. 

Assuming, as I think we may, the accuracy of Tischendorfs Judgment, 
we can hardly avoid the conclusion that the portion of the book copied 
by the scribe was a single page of the exemplar, since he stops in the very 
midst of a sentence in the text, and at an irregular point in his own 
column. 

Examination of the portion of the text in question shows it to be 11.8 
verses, or almost exactly the same as we were led to adopt as the average 
page in Codex C. It seems, therefore, that both these copies are derived 
from similarly written exemplars, and I think we may say that towards 
the restoration of this exemplar we have the 1st, 84th and 47th pages 
accurately defined, and the remaining pages to a close degree of approxi- 
mation. 

I see no reason to assume that this was a parchment book ; it has every 
appearance of being an ordinary paper-roll. 

I can see nothing in the text to account for the transposition of the two 
pages. 

The reconstructed roll may perhaps, by the study of its parallel col- 
umns, help to explain some of the many curious variants in the text of 
the Apocalypse. 



On Certain Irregular Vedie Subjunctives or Imperatives, by 
Maurice Bloomfield. 

[Abstract of a paper read before the UnlTerrity Philological Aoociation, October 0, 1868]. 

The Yedic forms referred to are those of the types sfoto, guhdta^ hrn6ta ; 
Hana; kdria, iyaria; g&nia; d&dAta; un&ita — appearing at first sight to 
be so-called 'improper subjunctives,' but having irregularly strong stem- 
forms with accent on the stem, instead of on the ending. No real attempt 
has been previously made to explain them. 

In looking over the subjunctives with mode-sign a, and secondary end- 
ings, we shall be struck by the fact, that the 2d and 8d dual and especially 
the 2d plural, are entirely unrepresented. The exclusion of so important 
a case as the 2d plural from an otherwise well-developed category is a pru 
ori improbable. It is very probable that Just here must be sheltered such 

forms as /mndto and ddddta, which are in all respects regular subjunctivea, 
save that their ending is secondary. And this furnishes the key for the 
others also. 

If we look over the subjunctive forms possible firom a stem pym, for 
example, we find frnuid, ^rndvaiha and *frndvata^ it is seen at once why 
an additional form was needed : none of these, being of three or four light 
syllables, is fit for use in strictly iambic cadence. Nothing is more natural 
than that the least usable among them, *frn6vaia (since ih at least occa- 
sionally makes position), should be remodelled. Accordingly forms like 
frndtajjuhdia, Hana, kdrta, etc., are to be regarded as contracted or apos« 
trophized f^om the hypothetical frnavaiaf juKdvata, etc. This may be 
urged with especial emphasis for the o-forms ; for the metrical correlation 
of ava and o is established by many instances, which cannot be impugned. 
Thus the weak stem moffhon' for maghavan-f gdvaa to be read for g6»; 
stonte to be read for stavantCf etc. Compare the contraction of aga in the 
causative to s in Prdkrii; also ava at the beginning of words in F&li. 
Cases in which original etymological ara and ana become ar and an are 
not, to be sure, found ; but extensions of ar or ra to two syllables are well- 
known ; and cases have been pointed out, in which fia is to be read as ana. 
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MATHEMATICAL NOTES. 



On Quaternions^ Noniona, Sedenions, do., by J. J. Syl- 

VEfaTEK. 

1^. Suppose that m and n are two matrices of the second order. 

Then if we call the determinant of the matrix x + my + nZf 
X* + 26a!y + 2exz + dy^ -f- 2eyz +ft\ 
the necessary and sufficient conditions for the subsistence of the equation 
nm = — mn is that 6 = 0, e = 0, = 0, and if we superadded the equa- 
tions m^ + 1 = 0, «* + 1 = 0, then rf = 1 and f=l, or in other words 
in order to satisfy the equations mn = — nw, m> = — 1, n' = — 1, 
where it will of course be understood that in these (as in the equations 
,„a _j. 1 -s 0, rt« + 1 = 0) 1 is the abbreviated form of the matrix 

Q I and 1 of the form /v |» the necessary and sufficient condition is that the 

determinant of « 4- my + m shall be equal to »" + y* + »". 
The simplest mode of satisfying this condition is to write m = i^., 

n = ^ ,i meaning j/^^, which gives mn = ?i and nm = ^ q. 

It is easy to express any matrix of the second order as a linear function 
of 1 (meaning ^ . ] mtn^Pf where p stands for mn. 

For if ^* ^ be any such matrix it is only necessary to write 

«=/ + V. 6== — A — «, 
d=J'^ig^ «== — A + ^ij 

and then "'^==/ + yw» + An-f Arp, 

The most general solution of the equations MN=i NM^ M* = N*= — 1, 
must contain 8 arbitrary constants, viz., the difference between the num- 
ber of terms in m and n, and the number of conditions 6 = 0, c = 0, e = 0, 
d=\,f=l, which are to be satisfied. 
Suppose Af, i^ to be the most general solution fulfilling these conditions; 
Af =/ + gm + hn + kpf 
N^/^ + ff'm + h^n + k'p, 
where m, n is any particular solution and p = mn, and we shall have inas- 
much as M* = r, 

/a _^» — A« — A« + 2/ym + 2/An + 2/Ap = the matrix I, 
^. + A> + A» = l+/«, 
/y = 0,/A = 0./A = 0. 
Hence/=0 and y« + A« + A« = 1. 

Similarly/^ = and y^« + A^» + *'« = 1, 
and also inasmuch as MNr= — NM, 

yy^ + AA' + AA' = 0, 
and since the equations AP as f, AT* = 1, MN= — NM imply if we make 
AfAr=Pthat f»* = — l,and AfP= — PAf.and A^P = —Pi^, It follows 
that M, N, P, are connected with m, n, p, in the same way as the coor- 
dinates of a point referred to one set of rectangular coordinates in space 
are connected with the coordinates of the same point referred to any other 
set of the same.* 

Herein lies the ground of the g^metrical interpretation to which qua- 
ternions lend themselves and it is hardly necessary to do more than advert 
to the fact that the theory of Quaternions is one and the same thing as 
that of Matrices of the second order viewed under a particular aspect.f 
2^. Let m, n now denote matrices of the third order. 
We might propose to solve the equation mn =s — nm. 
The result of the investigation is that we must have m> = n*, m* ^s 0, 
ft* = 0, and writing mn ==/», m*^=n* = q, there results a set of ^mtons, 
1, m, n^pf q, for which the multiplication is that marked (a^) p. 144 of 
the late Prof. Peirce's invaluable memoir in Vol. IV of the American 
Journal of Mathematics. 



we may write 



and consequently 



« There Is another aolatioii possible, obtained by writing — / ss ^ » _ .-. - /• + g% 

-f A3 + jt« a but tliJs letds to a linear relation between m and n, so that mn <» nm and 
eoDaequentlj mn = fim ^ which la not the kind of solution proposed in the question. 

tSee my article in the Lend, and Edln. FhiU Mag. on "InTolation and Evolution oC 
Quaternions," NoTember, 1888. 



But instead of this let us propose the equation mn = pnm^ where p is 
one of the imaginary roots of unity ; if now we write the determinant of 
X -f- my + m under the form 

«• + Sbx*y + Scx*z + SdxU + bexyz + ZfyH +gy* + 8Ay«s+ 8Aya« + fa«, 
it may be shown that we must have 

J = 0, c = 0, rf = 0, « = 0, / = 0, A = 0, A = 0, 
and if we superadd the conditions m' = 1, n' = 1, we must also have 
y = 1, <= 1, or in other words the determinant to « -f- my + ns must 
take the form a?* -|- y* + s* ; but this condition (or system of conditions) 
although necessary is not sufficient (a point which I omitted to notice in my 
article entitled '* A Word on Nonions " inserted in a previous CHreular). 

It is obviously necessary that we must have (mny = 1. 

Now if the identical equation to mn^ be written under the form 
(mny — 85(mrt)« + 8i>m» — -fi? = 0, 
B may be shown to be a linear homogeneous Ainction of 6, c, and e ; also 
E=gl=sl; but D is not a function of 6, c, rf, «,/, g, A, A, l, and vrill not 
in general vanish (as it is here required to do) when b, e, rf, «,/, A, A vanish. 
Its value is the sum of the products obtained on multiplying each quad- 
ratic minor of m by its altruistic opposite in n : [the proper opposite to a 
minor of m means tiie minor which is the reflected image of such minor 
viewed in the Principal Diagonal of m regarded as a mirror ; and the 
altruistic opposite is the minor which occupies in n a position precisely 
similar to that of the proper opposite in m]. There are, therefore, 10 
equations in all to be satisfied between the coefficients of m and n when 
m' SB n* = 1 and nm = f>mn. 

These ten conditions I have demonstrated are sufficient as well as neces- 
sary. There remains then 18 — 10 or 8 arbitrary constants in the general 
solution. If m, » is a particular solution we may take for M^ N (the 
matrices of the general solution) , 
Af = a + ^m + yrn* + a^n + p^mn + y^m*n 

+ a^^n* + p^^mn* + Y^^m*n\ 
Ar= a^ -f- 0^m -|- y^m* + «'x** + ^'i***** + y^i»»*n 

+ a^\n* + p'\mn* + Y^\m*n*, 
and 10 relations between the 18 coefficients must be sufficient to enable to * 
be satisfied the equations Af* = AT' = 1, NM=pMN: but what these 
relations are and how they may most simply be expressed I am not at 
present in a condition to state.* 

I showed in << A Word on Nonions " that the first conditions are satis- 
fled by taking 

100 00 1 

m = 0p0 nsspO 

00p«, Op«0. 

The 10th condition is also satisfied ; for the only quadratic minors (not 

having a aero determinant) in m are q , ^ ,, q . ; the altruistie opposites 

to which in fi are Q ^, Q § , ^ q, the determinants to each of which are 

seros, and accordingly we And 

100 

m^sn* =010 

01, 

0p« 

mn s= p fun^ 

010, 

so that nm = pmn and m* = n* = 1 as required. 

I subjoin an outline proof of the fundamental portion of the theory of 
Quaternions and Nonions above stated as it will serve to throw much light 
upon the nature of the processes employed in that new world of thought 
to which I gave the name of Universal Algebra or the Algebra of multi- 
ple quantity : a fuller explanation will be found in the long memoir which 
I am preparing on the entire subject for the American Journal 0/ Maihe- 
maOcs. 

V*, As regards the equation nm=^ — mn where m, n, are matrices of 
the second order. 



01 

sp«00 

pO, 



•The solution of this problem would seem to inTolve some unknown expansion of the 
idea of orthogonalism. Unless liN^ NM^ 0, a solution to* be negtected,.it may be 
I^Ted that « « 0, «! «s 0.. 
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Ab before let the determinant of (« -f ym + zn) = »* + 2A«y + 2c»j 

[I may observe here parenthetically that the Invariant of the above 
Quantic is equal to the determinant of mn — nm, and that when it vanishes 
1, m, n, mn^ as also 1, n, m, nm are linearly related— or, as I express it, 
this Invariant is the Involutant of the system m, n or n, m, When m, n 
are of higher than the second order, the Involutant of m, n, say /, is that 
function whose vanbhing implies that the 9 matrices (l, m, ^'][l* f^i ^') 
are linearly relatent, and the Involutant of n, m, say J, that function 
whose vanishing implies that the 9 quantities ^1, n, n'j[l, m, m>^ are so 
related (7, J being two distinct functions) and so for matrices of any 
order higher than the second]. 

By virtue of a general theorem for any two matrices m, n of the second 
order, the following identities are satisfied : 
m« — 26m + rf=0, 
mn-\'nm — 2&n — 2cm + 2«=0, 
»a_2«i+/=0. 

If then mn-f-nm = 0, since m and n cannqil be fractions of one another 
(for then mn = fim), the second equation shows that 6^=0, e=0, «=0, 
and conversely if 6=0, c=0, « = 0, ihn -f- «»» = 0, and wt'+rfssaO, n* 
-|-/=0, where, if we please, we may make <{=1,/ = 1. 

2^. Let tit, n be matrices of the third order, and write as before, 
Det (a: + ym -f- 2n) = »• + 26a:«y + 2c«az + rfxy* 

+ 2«a:y« +/«2« + yy • + 8Ay >2! + 3A;y »2 + IzK 

Then by virtue of the general theorem last referred to there exist the 
identical equations 

m* — 86m* -f- Wm -« y = 0, 

wi'n + ninm + »m> — 86(mn + nm) — 8cm « + 3rfn + 8«m — 8A = 0, 
m»* + nmn + n>m — 8c(mn + nm) — 86n* + 8/m + Sen — 8A; = 0, 
nt— 8cn«-h3/fi — Z = 0. 

Let now nm =/min, where p is either imaginary cube root of unity, then 
(l),m>n-|-mnm-f-nm3 = and (2), mn> +fimii+n*m = 0; for greater 

100 
simplicity suppose also that m^=in^^=^ 1, where 1 means the matrix 010. 

001 

From the 1st and 2d of the 4 identical equations combined it may be 
proved that^=0, d = 0] [I do not produce the proof here because to 
make it rigcrouB^ the theory of Nullity would have to be gone into which 
would occupy too much space] and in like manner from the 8d and 4th it 
may be shown that e = 0, /s=0*. Hence returning to the two middle 
equations it follows that e := 0, A = 0, A; = 0, and from the two extremes 
thaty^l, i = l. 

If then mn = pnm^ m* = 1, and n* «= 1, it is necessary that 
5«0, c = 0, rf = 0, « = 0, /=0, y = l, A = 0, A = 0, l = \. 

But ihese equations although not necessary are manifestly insufficient ; 
for they lead to the equations m» — 1 = 0, n» — 1=0, and (1) m^n-\-mnm 
+ nm*=0; (2)mn*+nmn + n2m = 0, but not necessarily to nm = pmn. 
In fact the supposed equations between m and n involve as a consequence 
the equation {mn)^ = 1. Now the general identical equation to {mn) is 

[mn]^ +- SB(mn)* + 8Z)(mn) + F= 0, 
where B = The sum of each term in m by its altruistic opposite in n = 86c 
— 2c = 0, F==gl = 1, and D *» The sum of each first minor in m by its 
altruistic opposite in n which sum does not necessarily vanish when 6, c, 
</, 0,/, A, A;, all vanish. Hence there is a 10th condition necessary not 
involved in the other 9, viz , D=^Q. These 10 conditions I shall show 
are sufficient as well as necessary. For when they are satisfied since 
(mn)» = 1, mn . mn = n^m^. 

Hence from (1) m.^n* -\-n*m^ -{-nm^n^^^, 
and from (2) m^n* + tt«m> + mn*m = 0. 

Hence nm . mn = mn . nm,f and consequently nm is a function of mn. 
Hence we may write nm = ^ + Bmn + C?(mn)*. 



* Except when m, n are functions of one another^ so that mn and nm are identical and 
consequently are each of them seio. ^ 

fThifl equation is independent of the equation (mffi)'»l; fornm*A — mn'ms(m'» 
-f mnm -f nm') n—m (mn* -f nmn -\- n'm) = by rirtue of equations (I) and (2) above: ac- 
cordingly these equations taken alone imply the equations nm = A -^ Bimn ■\- C{mn)9^ 

AC 
mn =* — ^ + B^nm — CXnm)« where Bu B% are the roots of i?« + ^ + 1 ^ — ; il, 

C being arbitrary and independent except that each ranishcs when and only when the 
cube of ma and (as a consequence) of wm, \» a scalar matrix. 



But the laUnt rooU of mn and nm (which are always identical) are 1, 
p, p>, hence A + B + C, A + Bp + Cp*, A + Bp* + Cp, must be equal 
to 1, p, p*, each to each taken in some one of the 6 orders in which these 
quantities can be written.* 

Solving these 6 systems of linear equations there results : 
^ = 0, B = 0, C=l, /)or/)«, 

or il = 0, -B = l, /)or/»>, C=0. 

Hence nm = Omn, or 0(mny where ^ = 1, p, p*. 

If nm = 0(mn)*f nmmn = d{mn)* = 0, 
Hence m" = ^«.^a = e*n; and 

m*n + mnm + nm^ = 86^* = ZBm = 0, 
so that m = 0, and m* = = 1 ; and again if nm r= mn^ 

m^n -f- fnnm + nm* := 2m*n + mnm = 8m>n = 0, 
BO that m*n = 0, n = 0, and n' = 0:= 1 as before, where it should be 

000 100 

noticed that 0=1 moans that is identical with 1 0. 

000 001 

Hence the only available hypothesis remaining is the equation nm = v,mn, 
where v is one of the imaginary cube-roots of unity as was to be proved. 

8**. It remains to say a few words on the general equation nmz= kmn^ where 
m, n are matrices of any order a. To avoid prolixity I shall confine my 
remarks to the general case, which is, that where the determinants (or as 
I am used to say the contents) of m and n are each of them finite ; with 
this restriction, the proposed equation is impossible for general values of 
k as will be at once obvious from the fact that the totalities of the latent 
roots of mn and of nm are always identical, but the individual latent roots 
are by virtue of the proposed equation in the ratio to one another of 1 : k, 
which, since by hypothesis no root is zero, is only possible when f^=z\. 

When the above equation is satisfied the 6»> equations arising from the 
identification of nm with kmn cease to be incompatible and (as is necessary 
or at all events usual in such a contingency) become mutually involved. 
Thus, ex.gr,, when u= 1 and A= 1, the number of independent equations 
is 0, i. 0. 1 — 1, when u= 2 and k= — 1 the number is 8, i. «. 4 — 1, when 
6) =8 and k=:porp* the number is 8, t. «., 9 — 1 ; it is fair therefore to 
presume (although the assertion requires proof) that for any value of o 
when ft is a primitive uth root of unity the number of conditions to be 
satisfied when nm=z kmn is o' — 1. Of these the condition that the con- 
tent of X -{'my + nz shall be of the form x* -{-cy* -\- e^a* will supply 



(w+l)(w+2) - . «a« + «« o j*u -iwu r V "•— 8« 

i — ! — i^ — ! — t^ — 8, t. «. — 5 2, and there will therefore be — - — 

jb A 2 

(u l)(o 2) 

+ 1 or ^ ■= to be supplied from some other source. 

When A; is a non-primitive uih root of unity, the number of equations 
of condition is no longer the same. Thus when ft = 1 we know that n 
may be of the form A + Bm + On* + . • • Lm^'^, where A^ B^ . . , L^ 
and all the (j* terms in m are arbitrary, and consequently the number of 
conditions for that case is 2iJ — {iJ-\-u) or cj* — u. It seems then very 
probable that if ft is a gth power of a primitive cjth root of unity the num- 
ber of conditions required to satisfy nm^ kmn is (j* — 6 where 6 is the 
greatest common measure of q and u : but, of course, this assertion awaits 
confirmation. 

When u==4 besides the case of nm=mn, i. e, of n being a function of 
m of which the solution is known there will be two other cases to be con- 
sidered, viz. nm-=. — mn and nm-=imn\ the former probably requiring 
14 and the latter 16 conditions to be satisfied between the coefficients of m, 
the coefficients of n and the two sets of coefficients combined. 

It is worthy of notice that the conditions resulting from the content of 
x-^-my + m becoming a sum of 8 powers are incompatible with the equa- 
tion nm = vmn when v is other than a primitive wth root of unity (u being 
of course the order of m or n). 

Thus suppose o=: 4 ; the conditions in question applied to the middle 
one of the 5 identical equations give 

m'/»* + n^m* + m>H*m -f- wm'n + mnmn + nmnm =r ; 
when nm=tmn the left hand side of this equation becomes (l-f-t^-f*' 
-|- i* + i-\-i*)m*ii,*^ i. e. is zero, but when nm = — nm^ the value is 
(1-f-l — 1—1 — 1 — \)m*n* which is not zero, and so in general. Thus 
the pure power form of the content of af + my-f-na is a condition sppli- 

cable to the case of — being a primitive root of unity and to no other. 
ffin 



*By Tirtae of the Reneral theorem that the latent roots of any function of a matrix ire 
the like fuucUona of the latent roota of the original matrix. ~ — — I - 



ILI,£_\^VJ My 



WJ 



oogie 



NOTEMBBB, 1883.] 



UNIVERSITY CIRCULARS. 



9 



The case of nm being a primitive root of ordinary anity is therefore 
the one which it is most interesting to thrash out. 



There are in this ease we have seen 



«j» + 8«--4 



simple conditions ex- 



pressible by the vanishing of that number of coefficients in the content of 

(« 1U« — 2) 

a: + »iy + na and ^ *^ supplemental ones. "What are these last ? 

I think their constitution may be guessed at with a high degree of proba- 
bility. For revert to the case of »= 8 in which there is one such found 
by equating to zero the second coefficient in the identical equation 
( wn) » — 8B(mn)« + 8i>mn —0=0. 

Suppose now (m«/i«)»— 8jB'(m«««)«-f-8Z)'m«n — O' = 0is the identi- 
eal equation to m*u*. By virtue of the 8 conditions supposed to be satis- 
fied we koQw that nm=^pmn as well as m« = 1, n« = 1, and consequently 
that (m'#4*)»= 1. Hence -»^ = 0, />^ = 0, by virtue of the 7 parameters 
in the oft-quoted content and of D being all zero, and thus the evanescence 
of B^ or D' imports no new condition. 

II ow suppose &)= 4, and that 

(mn)* — -LBlmn)* + 6i>(mn)« — 4G'mn 4- Af = 0, 
(m«/*}* — 4^'(fi»»M«)» + tt/>^(m»M«)« — 40^m«/»« + Af' = 0. 
Here we know that B vanishes by virtue of be and e vanishing, but />= 0, 
G = 0, which must be satisfied if nm z=z imn will be two new conditions not 
implied in those which precede. It seems then although notoertain, highly 
probable that B' :=zQ^D'=. 0, will be implied in the satisfaction of the ante* 
cedent conditions but that G' = will be an independent condition, so 
that />=0, G=:0, 0^=0, will be the three supplemental conditions: 
and again when w= 5 forming the identical equations to mn, m'/ii*, mSn*, 
and using an analogous litteration to what precedes, the supplemental con- 
ditions will be />=0, 0=0, Af=0, 
G' = 0, ilf^=0, 

M" = 0, akd so in general for any value of ». 

The functions i>, (7, M^ etc , above equated to zero are known from the 
following theorem of which the proof will be given in the forthcoming 
memoir.* 

If (m»)» 4- *i (mn)»- 1-1- . . . +ki{mn)»'i+ .. . = is the idenHeal 
equation to mnt then ki is equal to the sum of the product of each minor 
of order t in m multiplied by its altruiatic opposite in n. 

The annexed example will serve to illustrate in the case of 6»= 8 that 
unless the supplemental condition is satisfied we cannot have nm = pmn. 

Write m=10 0, n==OeA, 

p 0, k Oepf 



00 p« 



ep< k 0, 



then the determinant to x + my -\- nz will be easily found to be «* -f" y' 
^ ^c* + A;S)2* ; but D becomes — Spck^ and does not vanish unless e= 
or ifc= U, and accordingly we find 

mn = pe p^k^ nm = e A, 
k Cf pk f^e^ 

p^c pk 0, pc p*k 0. 

When A = mn = p*/im, when e= nm = pmn, but on no other supposi- 
tion will — be a primitive cube root of unity. 
mn 



▲DDBMDUM. 

Referring to the equation MN=z — NM, and to the eight equations 
expressing M and N in' terms of the combinations of the powers of m with 
those of n [in which it is to be understood that Af and iV^are non-vacuout], 
we know that the sums of the latent roots of M and of N must each vanish 
and consequently, as may be proved, that a=0, a^=:0, leaving 8 — 2 or 
6 conditions to be satisfied. If we further stipulate that Af* = 1, iV^* = 1, 
there will be 8 relations connecting the coefficients ft, c, ... A; and 6^, e^, 
. . . ifc^ so that the 64 coefficients in the 8 equations connecting M,M*; 
N,N*] MN, M^N^ ; M'N, MN*, or say rather M, M • ; N,N*', p*MN, 
p*M*N*', pM*N, pMN\ with like combinations or multiples of combi- 
nations of powers of m, nf will be connected together by 66 equations; 
the coefficients in the ezpres6ion for any one of the above 8 terms may 

• Thifliheorem furnishes Ma Corollary the principle emplojed to prove the stability 
of the Solar System. (See Lond. and Kdin. Phil. Mag., Ociober, 1883.) 

fit is easy to see that the sum of the latent roots otM^Nf must be sero for all values 
of • J so that It is a homogeneous linear function of the 8 quantities m^ ms, . . . , mn, m'^n'^* 



then be arranged in pairs /{,/;' ; gi, gi^ ]hi,hi'', h* ki' ; and in the expres- 
sion for ito fellow by Fi, Ft' ; Qi, Q/ ; Hi, H/ ; A'„ Ki' ; so that the Matrix 
is resolved as it were into 4 sets of paired columns and 4 sets of paired 
lines ; the 4 different sets of paired lines being found by writing succes- 
sively t= 1,2,8, 4. 
It is then easy to see that there will be 4 equations of the form 

l(faOa'+faOa') = h 

and 6 quaternary groups of (t. e. 24) equations of the form 

MfaGfi'+faGfi') = 

[with liberty to change/ into For G into g or each into each] : together 

then the above are 28 of the 66 conditions required. But inasmuch as the 

8 [m, n] arguments may be interchanged with the 8 [Af, iV] ones; we 

may transform the above equations by substituting for each letter / its 

d \os A 
conjugate — -~ — (where A is the content of the Matrix) and thus obtain 

28 others, giving in all (if the two sets as presumably is the case) are 
independent the required 66 conditions: the latter 28, however, may be 
replaced by others of much simpler form.* 

To me it seems that this vast new science of multiple quantity soars as 
high above ordinary or quaternion Algebra as the M^canique Celeste 
above the '* Dynamics of a Particle " or a pair of particles, (if a new Tait 
and Steele should arise to write on the Dynamics of such pair,) and is as 
well entitled to the name of Universal Algebra as the Algebra of the 
past to the name of Universal Arithmetic. 



On InvolxUanls and other alUed species of Invariants to Matrix 
Systemsj by J. J. Sylvester. 

To make what follows intelligible I must premise the meaning and laws 
of vacuity and nullity. 

A matrix is said to be vacuous when its content (the determinant of the 
matrix) is eero, but it m^y have various degrees of vacuity from <j up to 
» the order of the matrix. 

If to each term in the principal diagonal of a matrix X be subtracted, 
the content of the resulting matrix is a function of degree u in A,; the u 
values of X which make this content vanish are called its latent roots, and 
if t of these roots are sero, the vacuity (treated as a number) is said to be 
t. This comes to the same thing as saying that the vacuity is i when the 
determinant, and the sums of the determinants of the principal minors of 
the orders w — 1,« — 2, . ..(w — *+0 ^^^ ®*^^ zi&to, A principal minor 
of course means one which is divided into 2 triangles by the principal 
diagonal of the parent matrix. 

Again the nullity is said to be i when twry minor of the order (o — »-f- 1) 
[and consequently of each superior order] is zero. It follows therefore 
that it means the same thing to predicate a vacuity 1 and a nullity 1 of 
any matrix, but for any value of t greater than 1, a nullity i implies a 
vacuity i but not vice versd; the vacuity may be i, whilst the nullity may 
have any value from 1 up to i inclusive. 

•I am still engaged in studying this matrix, which possesses remarkable properties 
Is it orthogonal r I rather think not, but that it is allied to a system of 4 pain 
ol somethings drawn in four mutually perpendicular hyperplanes in space of 4 dimen- 
sions. In the general case of MN^ pNM where p is a primitive Mth root of unity, 
there will be an analogous matrix of the order m* — 1 where each line and each column 
will consist of M + 1 groups of m ~ 1 associated terms. 

The ralue of the cube of any one of the 8 matrices J/; B£9 ; . . . ; Jlfjv; itfaA^ may 
be expressed as follows: It is P into ternary unity. [Such a quantity may be termed by 
analogy a Scalar.] To find P«,/ 1 imagine the 8 letters corresponding to Jir*^9r (but with- 
out powersof p attached) to be set over 8 of the 9 points of inflexion to any cubic curve the 
paired letters being made suitably coUinear with the miiaing9ih point. Then among them- 
selves the 8 lettersmay be taken in 8 different ways to form coUinear triads and the product 
of the letters in each triad may be called a coUinear product ; Pi, / (which is identical with 
the Determinant to if'JSif) will be the sum of the cubes of the 8 letters less 3 times the sum 
of their 8 coUinear products, and its 8 values will be analogous to the S values of the sum 
of 8 squares in the Quaternion Theory. Each of these 8 values is assumed equal to unity. 

It may be not amiss to add that the product of four squares by four is representable 
ratlonaUy as a sum of four squares, so if we place (not now 8 specially related but) nine 
perfectly abitrary letters over the nine points of inflexion of a cubic curve the sum of 
their 9 cubes less three times their 12 coUinear products multiplied by a similar Amotion 
of 9 other letters may be expressed by a similar function of 9 quantities lineo-Unear 
functions of the two preceding sets of 9 terms. 

By the 8 letters of any set as ex. yr. 6, . . ., h' being "specialised/' I mean that they are 
subject to the condition bb* -^ dOf -^ Jf -^ Mi' == 0. When this equadon is satisfied, and not 
otherwise, if > will be a Scalar, and it miut be satisfied when Ailf = 
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The law of nullity which I Am about to enunciate is one of paramount 
importance in the theory of matrices.* 

The law is that the nullity of the product of ^100 (and therefore of any 
number of) matrices cannot be less than the nullity of any factor nor 
greater than the sum of the nullities of the several factors which make up 
the product. 

Suppose now that X^, ^1, . . . Xm are the latent roots of any matrix with 
unequal latent roots of the order u. It is obvious that any such term as 
fn — Aj, will have the nullity 1, for its latent roots will be 0, At — x^i 
X, — Xj, . . . x« — Xj, and consequently \\ji vacuity is 1. 

Moreover we know from Cay ley's famous identical equation that the 
nullity of the product of all the a factors is u. 

Hence it follows that if Mi contains t, and Af) the remaining u — i of 
these factors (so that i +j = *^)% ^^® nullity of 3f« must be exactly i and of 
Mj exactly j. 

Por the theorem above stated shows that Mi cannot have a nullity 
greater than i, nor Mj a nullity greater than j. 

Hence if the nullity of the one were less than t or of the other less than 
j^ the nullity of MiMj would be less than i-^j, t. e. less than u, whereas 
its nullity is «; hence the two nullities are respectively i and j as was 
to be shown. 

Furthermore we know that the latent roots of (m — A,j )« are (A^ — A^ )« ; 

Hence if the latent roots of m are all distinct, the nullity of (m — A j)« 
is unity and consequently by the same reasoning as that above employed 
it follows that the nullity of (m — X^ )«i . (m — A,)«« . . . (m — A<)«« is exactly 
t. 

I will now explain what is meant by the Involutant or Involutants of 
a system of two matrices of like order. 

It will be convenient here to introduce the term " topical resultant " of 
a system of (^ matrices each of order u. 

We may denote any matrix say 

ffi.i«i,i. . .«!,•• 



by the linear form 



+ fli*.! iu,\ + fl«,2 '••,2 + . . . + Om^m Im^m 

where the i system is the same for all matrices of the order o. If, then, 
we have u^ such matrices, their topical resultant is the Resultant in the 
ordinary sense of the u^ linear forms above written, proper to each of 
them respectively. 

Suppose now thatm, n are two independent matrices of the order 6», we 
may form u^ matrices by taking each power of m from to o — 1 as an 
antecedent factor, and can combine it with similar powers of n as a conse- 
quent factor and in this way obtain cj* matrices, of which the first will be 
the <i»-ary unity, t. e. a matrix of the order t> in which the principal 
diagonal terms are all units and the other terms all zero. The topical 
resultant of these cj* matrices I shall for brevity denote as the Involutant 
torn, n. 

In like manner, inverting the position of the powers of m and of n so as 
to make the latter precede instead of following the latter in the cj* pro- 
ducts above referred to, we shall obtain another topical resultant which 
may be termed the Involutant to n, m. 

The reason why I speak of these topical resultants as involutants to 
m, n orn, m is the following: 



•The three cardinal laws or landmarks In the science of multiple quantity are (1) the 
laws of nuUiif/t (2) the law of latency^ tIz., that if Ai, Aa, . . . . X^ are the latent roots of m, 
thenyXi,yXi, . . ./X^ are those of f»m including as a consequence that 

(Ai - AaHAi -A,) . . . (Ai - A«)' 
and (3) the law of identitp, liz., that the powers and combinations of powers of two 
matrices m, n of the order m are connected together by (m -f 1) equations whose coeiB- 
cients are all included among the coefficients of the determinant to the Matrix 



In general if m, n are two independent matrices, any other matrix p, 
by means of solving tJ linear equations, may obviously be expressed as a 
linear function of the w* products (1, m, m*, . . . ; m** ""*)(!, n, »*•,... ; 
n*»~"i). There are, however, excf ptions to this fact. 

The most obvious exception is that whi(h takes place when n is a func- 
tion of m ; for then any u of the cj* products will be linearly related, and 
there will be substantially only o disposable quantities to solve o* equa- 
tions. 

Another exception is when the m, n Involutant, t. «. the topical 
resultant of the cj* matrices is zero; in which case the general values of 
the cj* disposable quantities each becomes infinite. So that m, n may be 
said to be in a kind of mutual involution with one another. So. again, p 
may in general be expressed as a linear function of the (J matrices 
(1, n, n*, . . . ; n*»~"*)(l, m, m\ . . . ; m" — ^), but when the n, m Involu- 
tant vanishes this is no longer possible. 

When u=2 the two involutants, considered as definite determinants, 
are absolutely equal in magnitude and in Algebraical sign, but when u 
exceeds 2 this is no longer the case ; the two Involutants are then entirely 
distinct functions of the elements of tn and n. 

10 Op k 

Thus to take a simple example : if m=: p and n=zki) f^ii will be 

00^ 1^0 

found by direct calculation of two topical resultants of the 9th order, that 
the two involuUnts will be 81 (/)—p«) (*•—/))• and 81 (/>■ — />) ()fc'—A»V 
respectively. The reason why the two involutants coincide in the case 
of u= 2 is not far to seek. It depends upon the fact of the existence of 
the mixed identical equation mn + nm — *2bn — 2an -f- 2« = ; from which 
it is obvious that the topical resultant of 1, m, n, nn is the negative of 
that of 1, m, n, nm or identical with that of 1, n, m, nm. 

By direct calculation it will be found that the Involutant m, n, or n, m, 

Where . = /^,n=/Vu 

which is the same thing as the content of the matrix {mn — nm). It 
may also be shown d priori or by direct comparison to be identical (to a 
numerical factor prh) with the Discriminant of the Determinant to the 
matrix (X'-\-t/m + an) which is a ternary quantic of the second order. Its 
actual value is 4 times that discriminant. 

Let us consider the analogous case of Mechanical Involution of lines in 
a plane or in space. There are two questions to be solved. The one is 
to find the condition that the Involution may exist, i. e , that a set of 
equilibrating forces admit of being found to act along the lines ; the se<«nd, 
to determine the relative magnitudes of the forces when the involution 
exists, and this is the simpler question of the two. 

In like manner we may consider two questions in the case of m, n 
being in either of the two kinds of involution ; the one being to find what 
the condition is of such involution existing, the other what are the coeffi- 
cients of the cj* coe£Scients in the equation which connects the u^ products, 
when the involution exists. 

This latter part of the question (surprising as the assertion may appear 
and is) admits of a very simple and absolutely general direct and almost 
instantaneous solution by means of the Law of Nullity, above referred to, 
as I will proceed to show. 

The determination of the Involutants, or at all events of their product, 
will then be seen to follow as an immediate consequence from this prior 
determination of the form of the equations which expresses the involution 
of the two kinds respectively. 

But first it may be well to explain why and in what sense I refer in the 
title to Involutants as belonging to a class of invariants. I say, then, 
that universally involutants are invariants in this sense, that if any func- 
tion of m and any function of n, any function of m^ or any function of n 
be substituted, the ratio of the two Involutants, say I and J, remains 
unaltered. By virtue of the Identical Equation (m)^ will be of the form 
of Ai-^-Bi-^- Cim*+ • • • + /^w**"* and as a consequence it is easy to see 
that when m* is substituted for m, I and J will become respectively PI^ 
PJ where P is the uth power of the determinant to the matrix formed by 
writing under one another the (&» — 1) lines of terms, of which the line Bi, 
Ci, , , , ; LiiB the general expression. 
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Moreover, in the particular case where ta = 2 and I=zJ* besides 
being an Invariant in this modified sense I will be an invariant in a sense 
including but transcending the more ordinary conception of an Invariant ; 
for if when for m and nf(m, n) ^(m, n) are substituted / becomes F^ then F 
will contain 7 as a factor ; this is a consequence of the fact that when m and 
n are in involution /(m, n) and ^(m, n) will also be in involution, for in 
consequence of the identical equation mn -|-fifft — 26n — 2em-f-2«=0 
/ and ^ and/^ will each be reducible to the forms A + Bm -|- G^ + Dmn 
and it is obvious from the ordinary theory of the determinants that the 

topical resultant of 1, [meaning q j^ and three linear functions of 1, 

m, ft, nm, will contain as a factor the topical resultant of 1, m, n, mn. 

Nor must it be supposed that Involutants are the only species of inva- 
riants in the modified sense first described which appertain to the system 
m and n. Thus ex, gr, when u = 2 it is not only true that the deter- 
minant of the matrix mn — nm is such a kind of Invariant' (which for 
greater clearness it may be desirable to denote by the term Perpetuitantf), 
but each element of that matrix will also be a perpetutant, and these 4 
perpetutants, when for m,npm,^n are substituted, will be in an invariable 
ratio to one another and to either square root of the Involutant 

In like manner it will eventually be seen that for two matrices m, n 
of any order », it is possible to form a matrix of the order m analogous to 
mn — nm (which be it observed may be regarded as the Determinant of 

the matrix ^i each of whose «^ terms will be in a constant ratio to each 
m nf 

other and to any »th root of I and of J, 

I will now return to the problem of finding what is the form of the 
equation which connects the «^ matrices denoted by (1, m, m', ... m«>-i) 
(1, ft, n*, . . . n**-^) when such an equation admits of being formed, t. «. 
/=0. 

To fix the ideas let us suppose that m, n are matrices of the 8d order of 
perfectly general form so that the m, n involution necessitates the satis- 
faction of one single condition, 7= 0. 

Let il + Bn + On* = be the equation whose form is to be determined 
where A^ B, (7, are each of them quadratic functions of m. I say that 
neither A^ B, nor C7, can contain a non-vacuous linear factor. For suppose 
that any one of them as A should contain the non- vacuous factor m-\-q, 
and that A=:(m-\- q)(am -\-p). 

Then we may multiply the equation by (m •4-?)"^ ^nd thus obtain the 
equation (am +p) + B'n -f- Cn* = 0, i. e. we have an equation in which 
not all 9 but only 8 of the terms signified by (1, m, fr|')(l, n, n*) = are 
linearly related. But this obviously implies, contrary to the hypothesis, 
the existence of two equations of condition instead of one. 

Hence then A^ must be of the form e(m-~A)(m — X') where X, A^ are 
each of them a latent root of m; whether the same or different remains 
to be determined. 

In like manner It may be shown that B is of the form ei(m — X{) 
(m — Aj') and Cof the form e%{n — Aj)(m — V). But now I say further 
that (m — X)(m— A'), (m— Aj)(m — X/), (m— A,)(m— V) must be 
identical. 

For 1® suppose that any one pair of the A's, say A, A^, are distinct If 
any other pair, say X^ X^\ is not identical with this pair on multiplying 



• I for some time had imagined, and Indeed thought I had proTed, that the two inTolu- 
tants were alwaja IdentlcaL When eroadng the Atlantic last month on board the 
Arizona, haying hit upon a pair of matrices of the thixd order, for which »he two topical 
zesnltanta admitted of easy calculation, I found, to my surprise, that they were perfectly 
distinct. The cause of the failure of the supposed proof constitutes a paradox which will 
form the subject of a communication to a future meeting of the Johns Hopkins Mathe- 
matical Society. 

I will here only promise that the seeming contradiction between the logical conclusion 
and the (kcta of the case takes its rise in a sort of mirage with which invaiiantists are 
Cuniliar, Tiz. : the apparent d priori establishment of algebraical forms as the result of 
perfectly valid processes, which forms have no more real existence in nature than the 
Corona of the Sun under our Dr. Hastings' scrutinising gaae : the contradiction between 
the logical inference and the truth being aeeounted for by the circumstance that any 
such supposed form on actual performance of the operations indicated, turns out to be a 
congeries of terms, each aflTected with a null coefficient; we are thus taught the lesson 
that all a priori reasoning until submitted to the test of experience, is liable to be fall*- 
eious, and it is impossible to proTe that a proof may not be erroneous by any other 
method than that of actual trial of the results which it is supposed to yield. 

t Psryetoiftml formed from perjteMtif by analogy to Annuitant firom Annuity. Perpetn- 
ant would have been better, but that it has already been applied by myself in the theory 
of Inrariants in a sense recognised and adopted by Cayley, Hammond, and MacMahon. 



the equation by m — V^ where X'' is the 8d latent root of M, the term 
contoining the term AiX-^X'') will vanish, but B{X — X^^) will not 
vanish and consequently there will be an equation if C(X — X'^) does not 
vanish between 6 only and if C(X — X^') does vanish between 8 only of the 
9 terms denoted by (I, ♦», m«)(l, n, n*) contrary to hypothesis. 

The only remaining supposition is that A^ B,C&Te each perfect squares. 
Suppose, then, that any one of them as ^ is a multiple of (m — A)', unless 
Bf C are each of them also multiples of the same on multiplying the 
equation by (m--X^)(m — A'^), one of the thretf coefficients of 1, n, n* will 
vanish but one at least of the other two will not vanish, which is impos- 
sible for the same reason as before. Hence the left-hand side of the 
equation of involution must contain (m — A)(m — X^) as a sinister factor 
where X, X' (whether the same or different) are latent roots of A. And in 
like manner precisely, by arranging the equation of involution under the 
form ^^ -f- mB^ + m«6^ where A\ B\ C are quadratic functions of n, it 
may be found that the same function must contain (n — ^)(n — /u^) where 
/u, ii' are latent roots of n as a dexter factor. 

Hence the form of the equation must be 

(m— A)(m — V)(n — /t*)(n— ^0 = 0. 

It is easy to see that we cannot have X and X' the same latent root of m 
and at the same time /<, ii' the same latent root of n, for then the above 
product would have at almost the nullity 2 whereas it is an absolute null, 
i. e. has the nullity 8. 

But I will now show that X, X' and /i, /i^ must each consist of unlike 
roots. Let i be any term of the matrix (m — A) (m — A^)(n — ^) (n — \i') 
where i will be a known function of the elements of m, n, of A, X' enter- 
ing symmetrically, and of /i, ii' also entering symmetrically : this is the 
same thing as saying that i will be a function of the elements of m and n, 
of Ay, \i^\ and of the coefficients of the equations which contain the 8 
latent roots of A and pL respectively. 

Consequently the product of the 9 values of i found by writing A'', A', 
A for X"^ and ^'^, }ify fi for fi^^ will be a rational integer function of the 
elements of m, n which vanishes when the Involutant 7 vanishes and must 
consequently contain 7 as a factor. If then, in any tingle ineianee, the 
matrix (m — A)«(n — /<')(n — ft'') does not vanish for some one value of A 
and fi when 7 vanishes, it cannot be the form [or <me of ivjo conceivably 
possible coexisting forms] of the left hand side of the general equation of 
involution. A similar remark of course applies to 
(m — Ai)(m— A,)(n— /ii)«. 

10 Op A; 

Let now m= p 0, »= A: /»•. 
p* 1 « 

The latent roots of m are 1, p, p«, and of n are ^, p^, p*tf, where 

5=^1 + A»; we have also 

10 

m» = p« 0, 

OOp 

The three values of (m— A^)(m — A^^) are 

800 

0, 08p>0, 8p , 

000 00 8p 00 8p> 

and the three values of (n — ^i)(n — ^i) are 

— p«A:+e^ k* +pB 1 +ek ^f^k+fi^ k*+p»e i +fjek 
pi ^ek^k+$» A« +p^ p« ±pek^k+p^ k* + e 
k* +e p -f-e*— p*-h^ k» + pB p +pek —pk+p^ 
-p»A-f. p^ k* + e 1 ^p^k 

f^ +p^k — *+ p6» f^ -{■ pS 
k* + p^ p +p^k — pA+ pe» 

Thegeneral value of (m—Ai)(m—A,)(n — ^i)(n—^,) will (toanumeri- 
cal factor pr^) be a matrix consisting of a single column accompanied by 
two columns of zeros, the non-zero column being some one of the 9 columns 
found in the above 8 matrices. 

Now by direct calculation we know that the m, n Involutant in this 
case is a numerical multiple of {k* — p*)' and vanishes when it* = p*, which 
grives 0=z l?^l+p*, i. «. — p=6^ and if we please k=e^. 

Hence not merely one but three of the products of (m — X'){m — X'' 
{n^fi^)(n—fi'')yf\ll in this case vanish, for the above equations will 
cause the 2d, 4th and 9th columns all to become colnai^ of nulls, r 

Digitized by VjOOQ IC 



— p«ife k* 

r p« -* 
A« P 



1 
A« . 

-pA 



12 



JOHNS HOPKINS 



[No. 2T. 



If now instead of the factor (m — V)(m — X'^) we substitute the factor 
(m — A)*, the three values of (m — A)* will become 

00 —8 00 —8 00 

0— 8p — 8/)0 

— 8/)« 0— 8p« 

so that if (m — A)*(» — /*^)(w — /*'^) ia to vanish, it will readily be seen 
that each of two columns of one or the other of the two matrices repre- 
senting (n — A*')!** — ^'0 ^M^ ^*vo to vanish simultaneously, and that 
this cannot be brought to pass when ^ = — p and k^=p*z=z 6^ whether we 
make A; = ^or--e« or ^•. 

Hence (m — X)\n — f£^)(n — ft^^) = is not an admissible general invo- 
lution form of equation. Similarly by interchanging the above special 
values assigned to m and n, it may be shown that (m — A')(m — 'M^) 
(n — f*)*= is not an admissible form, and consequently that tlie one uni- 
versal form of the involution equation is expressed by saying that 
(m — A')(m — X^^)(n — fi^){n — fi^^) is an absolute null. If no connexion 
exists between the elements of m and n, we know from the law of nullity 
that the above matrix has a nullity 2, t, e. that all its minors except the 
elements themselves have zero contents. The effect of the vanishing of 
7 is to make the elements themselves one and all vanish when the two 
sets of latent roots are duly selected. 

So in general if Fi^^X- — ^iA»-i + i4,X«-2 — i4aX«-a . . . = 0, 
and = fi*» — -Bi/i--i + B^u^-^ — B^u^-^ . . . == 0, 

are the two equations to the latent roots of m, n matrices of order », and if 

and 2y=n«-i — (Bi--/«)n"-2+(if, — jBiA + A«)n«-a. .. 

MN-=z for some value of \ and of fi is the one equation of involution, 
and NM=z for some value of x and some value of fi is the other such 
equation. 

I will now show how to deduce from the above statement the following 
marvellous theorem. 

Let if represent the sum of the product of each term in the matrix Af 
by its Mruistic opposite in N (so that if is a function of X and /i and of 
degree « — 1 in each of them) then will the ordinary Algebraical Resultant 
of F, Gf H* be'ezactly equal (in magnitude as well as form) to the product 
of the two involutants to the corpus m, n.f 

(To be eonhnued In the/oOowing nmnber <^fthe Circular.) 



^The system of equations whose resultant expresses the undifferentiated condition of 
involutiou, may be written under the form (s, y)^ » 0; («, 0^ « 0; (x,y)«*-i <» 0. QiMsre 
whether such a resultant may not be writ under the form of a determinant by an appli- 
cation of the Dialytic Method? 

t If /and J' be the two involutants /« will be the condition of left-handii inyolution 
of m, n or right-handed of n, m and J=^ of right-handed involution of «i, n or left- 
handed of m» m, for InvoluUon, like light, *' has sides." . But IJ=^ will be the condition 
of one or the other kind, or so to say of undifferentiated Involution. 



On Quadruple Theta-FuncUona, by T. Craig. 

[Abstract of a paper in the AmeriMn Journal <tf MaihmaHei, Vol. YI, No. I]. 

This paper is intended simply as an introduction to the theory of theta- 
functions of four variables. The method of investigation is that used by 
Prof. Cayley in his well-known memoir on the single and double tbeta- 
functions. In the first part of the paper the formulae connected with the 
decomposition of a characteristic into the sum of two others are given, 
and the two known equations arrived at, viz., 

^( 9 K") being written for brevity to denote 

The second deals with the true and quasi periods, and contains a sym- 
metrically arranged table of the even and odd functions. • The product 
theorem is then given in the form 

2e(*(-+;')+^)(2u)e(i(''-J^')+/')(2„0. 

6 is written to denote that the coefficients Oik in the exponent of ^ are 
replaced here by 2aik. There are sixteen terms in the sum correspond- 
ing to 

The 256 square-products* are given in sixteen tables, a square-product 
meaning such a product as 



*(J)('*+'*')«(J)(*-»')' 



t. 0., where both factors have the same characteristic. Sixteen more tablea 
are given for the determination of the relations among the zero values of 
the even functions. The present paper will be at once followed by Part 
II dealing with the linear relations connecting the squares of the quad- 
ruple theta-functions. 



NOTES IN PHILOSOPHY. 



The Philosophical Oonoeption oj lAJe^ by O. S. Morris. 

[Abstract of a paper read before the University Metaphysical Club, October 9, 1883]. 

The writer first briefly substantiated the view that all attempted expla- 
nations of life in terms of what is conceived as " mere matter " and motion, 
or of mere ** force,'' have always been and must ever remain fruitless, so 
far as it is a question of recognizing and demonstrating the characteristic 
and essential nature of life itself, and not simply the laws of certain of its 
sensible manifestations. Matter, motion, and force presuppose life ; or, 
life is their logical and ontological priua, and is not, therefore, to be con- 
ceived as their mechanieal product. 

It was then argued (1) that all life is an activity. (2) This activity has 
in every case a definite and specific character, law, or direction. It is 
typical, or conforms to a specific type, which is to it as its itUe direetrice, 
(3) The activity of life is thus teleological. The type, by which it is 
defined, is realized in and through the activity; it is the "end,'' in which 
the activity is completed. (4) The activity in question is thus also ideally 
determined, at least in form ; and, what is more important to notice, the 
form of any, even the lowest, process of life is one of self-determination, or 
of self-realization ; the type, the law^ the idea^ has the air of giving to 
itself its own concrete realization. It is this appearance of spontaneous, 



independent, and ideally directed activity^ that gives to nature its true 
poetic charm for human intelligence ; and it is indeed this, also, that ren- 
ders nature, in the exact and complete sense of the expression, an intelli- 
gible object for man. (5) To the form of s«(^-realization the proper 
corresponding substance is self-conscious will, or will permeated by, and 
organically one with, conscious intelligence. This, of which the life of 
nature, as above characterized, must be held to be prophetic, is found in 
man, who, in his character as a consciously self-determining and self-real- 
izing spirit, is to be viewed as illustrating in greater fulness and complete- 
ness than any other created being known to man, the true and concrete 
nature of life. In all life that which truly lives and is, is something ideal, 
some truth— in the lower grades some law, idea, or type— working itself 
out into reality, and sustaining itself therein, by an apparently indepen- 
dent and self-directed, active process. In man this '* something ideal," 
this truth, has consciousness of itself, and its independence and self-direc- 
tion subsist, or are to subsist, not only in form, but also in substance and 
in full reality. 

Attention was then called to the fact that the truth, of which the higher 
life of men is to be the expression and (in its measure) the realization, is 
not merely single and particular^ like the " idea " of the tree, or of the 
human body. It is not simply some truth, some ideal, but the truth, the 
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ideal, univeraally, that in some way and eflsential measure he mast realise 
or actively share in, in order that he may lead the truer life of the spirit. 
Its centre is therefore not in the individual, but outside of him ; and it 
realizes and manifests itself, first of all, as an organizing principle of 
society — in family, in civil relations, in the state, and in the great move- 
ment of history — ^in and through which the spiritual personality of the 
individual lives and thrives, and separated from which, he would run the 



risk of speedy decay. But in none of these shapes does the truth manifest 
itself in an absolutely independent life. This life it must be held to lead 
in Ood, as Absolute Spirit, in whom, accordingly, all the dependent life of 
nature— but especially the self-conscious life of the human spirit — finds its 
true centre ;' so that the perfect life of man is to know God, as the living 
Truth, and, by doing his will, (<' walking in the truth,") to share in his life. 



CURRENT INFORMATION. 



Besigniation of Professor Sylvester. 

It will be seen from the following official action, that Professor Sylves- 
ter has asked leave to resign his Professorship of Mathematics in the 
Johns Hopkins University, and has been elected ProfeBwr Emeritus. He 
has returned from Burope and will continue to discharge the duties of his 
chair until the beginning of next year. 

AcTiow or THE Tbubtsks. 

>'At a meeting of the Trustees of the Johns Hopkins University, held 
October 1, 1888, a letter from Professor Sylvester to President Oilman, 
dated London, September 12, 1888, was read to the Board, containing his 
resignation of the Professorship of Mathematics in the Johns Hopkins 
University, to take effect on the first day of January next, and expressing 
the unfailing and deep interest which he feels in the continued well doing 
of the University. 

<* Whereupon it was 

«< RuUved, That as this resignation is doubtless the result of mature 
reflection on the part of Professor Sylvester, it is hereby accepted, but 
that in doing so the Board of Trustees cordially extend to him its hearty 
thanks for the invaluable services which he has rendered to the Univer- 
sity, and also its profound sense of the great ability, the conscientious 
fidelity and untiring energy with which he has discharged the arduous 
duties of his chair, thereby elevating the science of Mathematics to its 
proper plane, not only in this institution but in this country. 

<' It was also RMolvedj That Professor Sylvester be and he is hereby 
appointed Professor Emeritus in the Johns Hopkins University." 



The American School at Athens. 

Professor Oildersleeve has declined the appointment to be Director of 
the American School at Athens, which was made by the Committee 
without consulting him. 



Correspondence. 

Extract from a letter to PaomsoB Stlyistsb by PaonssoB 
Catlbt. 

«« . . . Would it surprise you to learn that the number of sextic perpet- 
uants for any weight w whatever is = 07 I get this out (subject to one 
weak point in my demonstration), viz., in the equation 

{6} + {4.2} + {8.8} + {2.2.2} '■^, + S, 

(your theory as corrected by Hammond), I find 5f = ^g . , ^ 1 

which, with the known values of {^^\$ {^'^} ^^ { 2.2.2 1 gives 
/ e I =s 0. And if no sextic perpetuant — ^then / pruutne (but have not 

considered this) no perpetuant of any higher degree. 

it seems to me there is no d priori objection to this result. Consider 
for an equation of an indefinite order, the symmetrical functions, repre- 
sented in the usual manner by a partition-symbol 1 as 2a, 11 =» Xafi, 2 =s 



2a*, fto., then any symmetrical fhnction whatever =» Rational and integral 
function of 1, 11, 111, &c. 

In the seminvariant theory, instead of any partition-symbols whatever, 
we have the non-unitary symbols, 2y 22, &c., 8, 82, 88, Ac., . . . and the 
theorem would be: Any non-unitary symmetrical function = Rational 
and integral function of 2, 22, 222, 8, 88, Ac., 6, 64, Ac,, with no figure 
exceeding 6. 

Curious if true— but why not? • • ." 



Peabody Institnte Iiectores. 

A general course of thirty lectures will be given in Peabody Hall, every 
Tuesday and Thursday evening at 8 o'clock, from November 6 to Febru- 
ary 28, with a recess of two weeks at Christmas. 

[B«printed firom the Ftobodj InsUtate Calandsr for 1881M.] 

I. Ret. John C. Boclkstok, D. D., of Staten Island. Four illustrated 

lectures, Nov. 6, 8, 18, 16, on The Oruaadea, 

1. The Fint Crusade, from the march of Peter the Hermit in 1096 till the iiiTestment 
of Jeroaalem in 1099; 2. The Second and Third Crusadea, from the capture of Jerusalem 
in 1099 till its re-capture hj Saladln in 1187 ; 3. The Third and Fourth Cmaadea, from 



the departure of Richard Cosur de Lion in 1180 tlU the capture of Con«tantinople in 1M4: 
4. Fifth, Sixth, Serenth, and Eighth Cruaadea, from the inyaaion of ifigypt in 1218 till the 
ftU of Acre in 1291. 

Theee leetnrea will be iUuatrated by a laive number of lantern vlewi taken tnm " Qua* 
taye Dora's magnificent illuatrationa of Michand'a Crusadea. 

II. Db. H. Newell Martin, of Johns Hopkins University. Four 

illustrated lectures, Nov. 20, 22, 27, 29, on The Minds of Animals, 

1. Instinct and Beaaon : 2. The minda of Social inaacta-Hinta.beea, and waapa ; 8. Bea* 
son and Inatlnet in the higher animala ; 4. Emotiona and the moral sense in animala. 

III. Mb. Wic. I. Mabshall, of Fitchburg, Mass., but for ten years a 
resident of the Rocky Mountain region, visiting the parks, living among 
the miners as one of them, and travelling through the mountains from 
British America to the Yosemite Valley. Six illustrated lectures, Dec. 

4, 6, 11, 18, 18, 20, on The Wonders oftksRoeky Mountains. 

1 and 2. The Yellowstone National Park; 8 and 4. Gold minea and Gold mining: S» 
The Yoaemite TaUe j and the Big Treea ; 6. Colorado. 

These leeturea will be illustrated by numerous lantern proijections taken from the 
object represented. 

lY. Pbof. Edwabd S. Mobsb, of Salem, Mass., for several years a 

resident of Japan and a professor in the University of Tokio. Six illus* 

trated lectures Jan. ^, 10, 16, 17, 22, 24, on lA/e in Japan, 

1. Japanese Homes and their Surroundings; 2. Temples, Theatrea, Music; 8. City life 
and Health Matters; i. Educational Matters and StudenU; S. Keramic and Pictorial 
Art;e.AnUquitie8. 

Theae lectures will be illustrated by free hand drawings on the bUekboaid and by 
lantern viewa. 

y. Mb. Locke RiCHABDSoir, of New Jersey. Four lectures with 

recitals, Jan. 29, 81, Feb. 6, 7, on Shakspere^s Plays. 

1. Macbeth; 2. JuUus Csaaar; 8. Twelfth Night; 4. King Lear. 

Mr. Bichardson preeeiiU a condensed version of each play, reciting the principal 
scenes, which ho connects together by a thread of narratiTo, and elucidates by explana- 
tory and critical remarks. 

VI. PBor. S. P. Lavglet, of Allegheny Observatory. Six illustrated 
lectures, Feb. 12, 14, 19, 21, 26, 28, on The Sun and Stars. 

1. 8iae and DisUnce of the Sun : 2. The Solar Surface; 8. Solar Heat; 4. Solar Light 

5. EcUpaes; 6. TheStars. 

Theae lectures will be thoroughly illustrated by stereopticoi^ vieiprs ^presenting the 
telescopic appearancea of the Sun and Stara. 
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NOTES ON RECENT PUBLICATIONS 

BY m:saibsrs ow this xjn-ivkrsixy. 



Brooks, W. EL The Law of Heredity. A Study of the Cause 
of Yariation, and the Origin of Liying Organisms. (Balti- 
more : J. Murphy d Co, S^B pp., i^«. $2.00). 

The ftim of this hook is to disentangle from our stores of recorded 
facts, a clew to the nature and causes of Heredity ; that is, the nature 
and causes of the power of eaoh organism to produce offspring which are 
essentially like itself, while they also exhibit those slight differences 
which lead, as they have led in the past, to the endless diversity of living 
things and to the more and more perfect adaptation of each organism to 
the world around it. 

According to accepted authorities, all the characteristics of a species 
are transmitted by each parent, and the ovum and male cell are alike in 
function. The author shows that there is no proof of this view, while 
he gives many reasons for holding its opposite, and for believing that the 
two reproductive elements play very different parts in heredity. Among 
other proofii he instances the fact that when two species or varieties are 
crossed reciprocally, the offspring of the male of A and the female of B 
is usually quite different from the offspring of the female of A with the 
male of B; and also the fact that while a male cell has never been 
observed to develop without union with an egg, the development of 
unfertilized eggs into perfect animals, both male and female, is not at all 
unusual, since certain animals have been reared through many generations 
of fertile females, without the presence of a single male. 

The evidence furnished by the study of variation, of hybrids, of the 
secondary sexual characters of animals, and of the intellectual differ- 
ences between men and women, is examined, at some length, in order to 
discover the nature of the difference in the functions of the reproductive 
elements, and as the result of this examination the author concludes that 
the established hereditary characteristics of the species are transmitted 
by the ovum, while new variations are due to the influence of the male 
element. He holds that the female factor is conservative and the male 
progressive. 

Among the many facts presented in proof of this are the following : 
the offspring of a male hybrid and a female of either pure parent form is 
more variable than the offspring of a female hybrid with the male of 
either parent form ; in reciprocal hybrids the recently acquired charac- 
teristics of the species used as the father predominate; variation is 
extremely rare in organisms produced asexually, so rare that there is an 
obvious connection, although it is not an absolute one, between variation 
&nd sexual reproduction ; an organ which is confined to males is more 
variable than one confine^ to females; an organ which is excessively 
developed in males alone, or one which is peculiarly useful to males, is 
more variable than one which is excessively developed or most useful in 
females ; the males of allied species or varieties differ more than the 
females ; the mature male differs more than the mature female from the 
young ; males are more variable than females ; and so forth. 

Having given proof of the existence of divergent specialization in the 
Amotions of the reproductive elements, the author attempts to trace the 
way in which this specialization has originated, and he is led to the con- 
clusion that natural selection has so acted as to evolve a secondary law, 
the law of heredity, and that, in all the higher organisms the modifica- 
tion of species is, at present, chiefly due to the direct action of this law, 
and only indirectly to natural selection. 

Briefly stated the law of heredity is this : The ovum has, by direct 
Inheritance from the ovum of the preceding generation, power to trans- 
mit all the established hereditary characteristics of the race ; Each cell 
of the body of a many-celled organism has the power to form cell-germs 
or gemmules, but this power is not exercised so long as a cell is in har- 
mony with its environment ; When a change in any cell is needed, this 
cell throws off gemmules which are stored up in the male reproductive 
element, and are thus transmitted to the fertilized ovum ; Their union 
with the ovum, or conjugation, causes variation in the corresponding 
cells of the offspring ; The ovarian ova derived from the fertilized ovum 
inherit the same tendency, and a new hereditary congenital variation 
is thus presented for the action of natural selection. 



In the concluding chapters, the author points out that our conception 
of the action of natural selection is greatly simplified by the recognition 
of the law of heredity, and that the acceptance of the latter law doee 
away with most of the objections which have been urged against the law 
of natural selection. 

Adams, H. B. Village Communities of Cape Anne and Salem. 
Reprinted from the Historical Collections of the Essex Insti- 
tute. (^No%. 9 and 10 of the " Studies in Historical and 
Political Science.^^ 81 pp., 8"). 

This monograph on the oldest village-republic of the Massachusetts 
Colony comprises six minor Studies, which have appeared in separate 
form during the past two years in the Historical Collections of the Essex 
Institute. The first of these Studies, '* The Pisher Plantation at Cape 
Anne," was reported in the Univeraiiy Circular^ No. 12, December, 1881. 
The second Study on "The Origin of Salem Plantation," shows the evo- 
lution of this Town from the Cape Anne germ. The so-called Old 
Planters, who in 1626 removed from the region of »« Pishermen Fields " 
in the present Town of Gloucester to the " pleasant and fruitful neck of 
land " called Naumkeag by the Indians, were the first settlers of Salem. 
The Indian clearing, the open Mark, was the basis of the new Village 
Community. There, as one of the first settlers testified, " the English 
and the Indians had a feild in comon fenced in together." 

The third paper, on the •« Allotments of Land in Salem to Men,Women 
and Maids," treats of the distribution of house and land lots for tillage! 
The house lots were usually small, varying ft^m a quarter of an acre to 
an acre. The normal amount of planting land allotted to an individual 
was ten acres. It was ordered that the least family should have ten acres, 
but greater families, more, according to the number of persons in the 
household. Widows received their individual share of ton acres, with ten 
more for every son. "Maids lotts" were at first granted, but it was 
finally determined to avoid «« all presedents & evil events of graunting 
lotts vnto single maidens not disposed of in marriage." 

The paper on " Common Fields in Salem " describes the reproduction 
of the old English system of associate tillage. Individual owners of plant- 
ing lands fenced in common and determined by a majority vote how they 
should plant and when they should harvest the common field. There 
were no less than ten such common fields in Salem as earlv as 1640. Old 
North Fields and South Fields are still spoken of by ancient inhabitants. 
The original manuscript records of the South Field Proprietary were 
found in Salem by the author of this paper and have been utilized for 
illustrating old agrarian customs. The article on "Salem Meadows, 
Woodland, and Town Neck " demonstrates that the meadows, or grass 
lands, were originally, as in New Plymouth, absolutely common to the 
Town ; and when they were finally allotted to the inhabitants, the mead- 
ows were " proportioned out vnto them according to the heads of their 
families." Woodland was also originally held in absolute commonage. 
As in Plymouth, no timber, wood, or boards could be sold or transported 
out of Town. The Town Neck was a stinted Town Pasture, near the 
Village, "for milch cows and riding horses." Such a pasture in old 
England is termed a Ham. The Town Neck continued to be used as a 
Home pasture by the Town of Salem down to the time of the present gen- 
eration, and it is still used as an open-air nursery for Salem children, for 
the Town Neck has been converted into a public pleasure-ground, with 
booths and merry-go-rounds. Salem once had village shepherds, herds- 
men, swineherds like Gurth and Eumaeus, town fiocks, town herds, and 
even town dogs for hunting wolves. 

The sixth paper on " The Great Pastures " treats of a remarkable case 
of agrarian survival from the original pastoral domain of the Town of 
Salem. There are to this day within Salem limits some three hundred 
acres of common land called the Great Pastures, and owned by the heirs 
or descendants of the original settlers. This tract is the last remnant of 
the great *• Range," once embracing about four thousand acres and 
extending over the towns of Pcabody and Danvers^<-!l?he history of the 
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gradual break-up of this agerpuhlieua or folk-land of Salem is traced in 
detail. It is shown that precisely the same agrarian questions which agi- 
tated the plebeians and patricians of Borne once disturbed the cottagers 
and commoners of this little village-republic of Salem. The cottagers were 
new comers and landless men ; the commoners were the descendants of 
old comers and were proprietors of the commons. The yillage-patricians 
yielded gradually to the demands of ihepUbs, but the struggle was long 
and bitter. The witch trials, which occurred only a few years before the 
passage of Salem's agrarian laws, were of far less consequence in New 
England history than this slow moving, economic revolution which 
resulted in the break-up of land-community and the establishment of free- 
hold land tenure for all classes. In studying the town records of Salem 
and Plymouth, one cannot fail to perceive that the undercurrent of New 
Sngland town -life, however broken the surface, is one steady and unceas- 
ing drift of hard common sense, driven on by the resistless pressure of 
cumulating majorities and by the grinding force of public necessity. 

Mo&Bis, 0. S. Philosophy and Christianity. A Series of Lec- 
tures, delivered in New York [and repeated at the Johns 
Hopkins University]/ in 1883, on the Ely Foundation of the 
Union Theological Seminary. {New York: Carter & 
Brothers. 3^9 pp., 12^. fl.75.) 

Beligion and philosophy are held to be, or to involve, simply two differ- 
ent functions of one and the same intelligence, and with reference to the 
same objects of intelligence. "A religion," says Dr. Frants Schultze 
{PkiloBophie der Naiurtois$en9ehaft, Leipzig, 18S2, Bd. II, p. 418), <* is a 
conception of the world, which has assumed the character of a universal 
popular philosophy (VolkaphUosophie).** Or religion, on its intellectual 
side, is, at least in form and ideal, the immediate apprehension and 
assertion of final truths, which philosophy seeks reflectively to compre- 
hend and to demonstrate. In particular, the thesis is reached and laid 
down, at the end of Lecture I, that " Philosophy and Christianity alike 
imply (1) a process of intelligence (Theory of Knowledge), by which (2) 
the absolute object of intelligence is reached (Theory or Science of 
Being)." 

The attempt is then made to show— on the basis of a preliminary, sum- 
mary statement of the ** Philosophic Theory of Knowledge" and of the 
** Philosophic Theory of Reality " (Lectures II and III), and through a 
special examination of the ''Biblical theory of Knowledge" (Lecture 
IV), and of ^Biblical Ontology " with reference to God (Lecture V), the 
World (VI), and Man (yil)'that the fundamental ideal content of 
Christianity is ••philosophic" (YIII), or that Christianity is "absolute 
religion." 

Lanibb, Sidnbt. The English Novel and the Principle of its 
Deyelopment. (New York: Oharlet Scribner^e Sons. 299 
pp., 12^. $2.00.) 

This is a reproduction, in book form, of a course of public lectures 
delivered in the Johns Hopkins University in the winter and spring of 
1881. 

The loading line of thought is the continual development of the princi- 
ple of personality, and its great expansion in modern times. That is to 
say, on the side of science, the personality of the individual is now min- 
utely studied, instead of being kept in abeyance or disregarded altogether; 
and on the side of art, the artist, instead of following types, infuses more 
and more of personality — his own or another's — into his work. Although 
the movement in this direction has been continuous, yet the latter half of 
the seventeenth century may be conveniently taken as an epoch in its 
development, by the appearance of Bach, Newton, and Richardson, who 
may be regarded as the founders of modem music, modern science, and 
the modern novel. 

Taking the novel, a story of life and character, as his more immediate 
theme, the author illustrates the grand impersonal Greek mode of treat- 
ment from the Promeiheua of Aeschylus, where the actors are vast dim 
types of great powers or abstractions, and the interest centres in colossal 
action and suffering ; then notes in passing the gradual increase of per- 
sonality in later poets and prose writers, until its highest development is 



reached in the works of George Eliot, where portraiture is carried to the 
last refinement, and the individual, with his personal Joys and sorrows, 
trials, failures, or triumphs, is everything. 

Rowland, H. A. A Plea for Pare Science. (Address as Yice 
President of the Section of Physics of the American Associa- 
tion for the Advancement of Science, Minneapolis, August 
15, 1883.) 

This address is published in ftill in Science, August 24, 1888, also in the 
Journal of the Franklin InatUtUCf Nature, the Popular Science Monthly, 
etc. 

Ely, Biohard T. French and German Socialism in Modem 
Times. {New York: Harper db Brothers. 274pp. ^^^. 
76 cents.) 

The aim of this work, as stated in the preface, is to give " a perfectly 
fair, impartial presentation of modern communism and socialism in their 
two strongholds, France and Germany." It was not at all the intention 
of the author to offer a critique of the various socialistic theories which he 
has sketched, inasmuch as economic literature abounds in refutations of 
commuuism and socialism. Newspapers and magaaines circulate in every 
part of the country, which make continual warfare on all radical social 
reformers, but it is not so evident that they understand the men whom 
they combat. The service which the author hoped to render to societyt 
was to expose the strength of its opponents, and this he believed it dan- 
gerous to underrate. 

This book offers a series of sketches of the lives and doctrines of French 
and German communists and socialists from 1780 up to the present, 
is vents are brought down to August, 1888. 

The topics treated of are the following : The French Revolution and 
the Laboring Classes, Baboeuf, Cabet, Saint Simon, Fourier, Louis Blanc, 
Proudhon, Socialism in France since Proudhon, Rodbertus, Karl Marx, 
The International Workingmen's Association, Ferdinand Lassalle, The 
Ideal of Social Democracy, Social Democracy since the Death of Lassalle, 
Socialism of the Chair, Christian Socialism. 

Mabtin, H. N. The Human Body. An Elementary Text-Book 
of Anatomy, Physiology, and Hygiene. (New York: Henry 
HoU A Co. S55pp. 8 . $1.50.) 

*< This elementary text-book of Physiology has been prepared in response 
to many requests for a text* book framed on the same plan as the <* Human 
Body,'' but abridged for the use of students younger, or having loss time 
to give to the subject, than those for whom that book was designed. 

As a department of science, modern Physiology is controlled mainly by 
two leading generalizations — the doctrine of the ** Conservation of 
£nergy '' and that of the " Physiological division of labor." I have 
endeavored in this, as in the larger book, to keep prominent these leading 
principles; and, so far as is possible in an elementary book, to exhibit the 
ascertained facts of Physiology as illustrations of or deductions from them. 

Apart from the attempt to make elementary Physiology a more useful 
educational instrument than it has frequently hitherto been, the present 
volume differs from most others of its grade in having, as foot-notes or as 
appendices to the chapters, simple practical directions, assisting a teacher 
to demonstrate to his class certain fundamental things. The practical 
directions are, for the most part, reprints from a series of such which I 
drew up some years ago for a class composed of Baltimore teachers; those 
experiments which required costly apparatus have, of course, been omit- 
ted. The interest which my « Teacher's Class " took in iu work, and the 
g^ood use its members subsequently made of it, have encouraged me to 
believe that others might be glad of a few hints as to things suitable to 
show to young students of Physiology." — Exiraeifrom Preface. 



Peabodt Inbtitutb. Catalogue of the Library of the Peabody 
Institute of the City of Baltimore, part I, A-C. {Baltimore, 
1883, 868 pp., 8^). 
Notice deferred. /^"^ j-^r^r-^J r-% 
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HOPKINS HALL LECTURES. 



Notice in Respect to the Admission of the Public. 



In answer to inqniries, and in correction of some current misapprehensions, the following statements are made in respect to these 
courses of lectures annually given in the Johns Hopkins UniYersitj. 



1. These coaraes are academic lectares, designed primarily for the mem- 
bers of the University, and sapplementary to the regular class-room work 
of the students. 

2. Aj the members of the University rarely require the entire room, the 
Trustees have taken great pleasure in inviting other persons, not con- 
nected with the University, to attend. 

8. As these lectures are not intended for popular entertainment, but 
for the instruction of students, those persons first receive jtickets, in most 
cases, who are known to be especially interested in a particular course, — 
ladies as well as gentlemen. Preference is thus given according to the 
character of the course, to teachers in other institutions, public and 
private ; students of medicine, law, etc. ; professional men and others. If 
any tickets remain undistributed, they are given out to those who may 
have applied for them, in order of application. 

4. Tne hall is full when 200 hearers are present; it is uncomfortable if 
more are admitted. Not infrequently two or three times that number of 
persons apply for admission, and often applications for tickets cannot be 



granted. To c^ive the lectures elsewhere would alter their character as a 
part of the ordinary academic work of the University. 

6. There is no general eouree ticket iseued. Applications should state 
specifically the course for which tickets are desired. Programmes and 
other current information pertinent to university work may be found in 
the University (Xreularst sent to subscribers on the payment of one dollar 
per annum, either bv Messrs. Cushings & Bailey, Messrs. John Murphy & 
Co., oi' the University. 

The usage of giving personal notification is not likely to be continued, 
and those tnerefore who have been accustomed to receiving such announce- 
ments, should hereafter consult the Cireulare, 

6. It will save much delay if applications for tickets and inquiries on 
these and other routine matters are addressed not to individuals but to 
the Johns Hopkins Uniyebsitt, by postal card, and answers will be 
promptly returned by mail. Personal applications consume time need- 
lessly. 



^^The lectores begin at 5 o'clock punctiMlly. 
not exceed an honr in the deliyery. 



The doors of the hall are opened at fifteen minates before 5, and the lectares do 



PROGRAMME OF LECTURES, SESSION 1883-84. 



I. HISTORY AND POLITICAL SCIENCE. 

Dr. H. Yon Holst, Professor in the Uniyersity of Freibnrg. 
Ten lectures, October 8-16. 

The special subjects considered were the Relation of History and Poli- 
tics, or of historical study and political speculationfl, with illustrations 
from the History and Politics of European idtates. 

II. FRENCH LITERATURE. 

M. Babillon, Lecturer on French Literature, will give a 
course of seyen lectures (in French) on The Chanson de Boland, 
beginning Thursday, Noyember 1, and continuing on successiye 
Thursdays, at 4 p. m.» till December 13. 

The following topics will be considered : — 

I. Introduction. How the early Romance of France was a source of 
poetry for the nations of Burope until the Renaissance; — II. History of 
the Chanson de Roland ; -—III . The Treason of Oanelon ; — IV. Roland's 
death;— V. The defeat of the French;— VI. The reyenge ; — VII. The 
punishment of the traitor, and conclusion. 

ill. MUNICIPAL HYGIENE. 

Db. John 8. Billings, (Surgeon, United States Army), will 
giye a course of twelye lectures on Municipal Hygiene, beginning 
Monday, Noyember 5, and continuing on successiye Mondays av3i 
Wednesdays, as follows : 

1. Monday, November 5. — The growth of cities and their importance 

in modern civilization. Death rate in cities ; Comparisons. The 
significance of death rates. 

2. Wednesday, November 7. — The mortality rates of Baltimore. Life 

table for Baltimore. Mortality in different wards. Causes of 
disease. 

8. Monday, November 12. — Causes of disease, continued. The Germ- 
theory and some of its applications. 

4. Wednesday, Noyember 14. — Water supply; impure water; water 
analysis ; filtration ; waste of water. 

6. Monday, November 19. — Disposal of refuse, garbage, etc. Disposal 
of excreta. Cesspools; dry conservancy ; sewerage. 

6. Wednesday, November 21.— -Systems of sewerage so-called ; separate 

system ; Waring system ; Liernur system, etc 

7. Monday, November 26. — House drainage and plumbing as connected 

with municipal regulations. 



8. Wednesday, November 28. — Streets, parks, and cemeteries. 

9. Monday, December 8. — Schools and education. 

10. Wednesday, December 6. — Food, markets, etc. 

11. Monday, December 10. — Jurisprudence of hygiene ; Management of 

contagious diseases ; quarantine. 

12. Wednesday, December 12.— Health Departments and Health Officers ; 

duties and responsibilities ; private sanitary organizations. Con- 
clusion. 

These lectures are designed first for students of the university, next for 
persons officially or for other reasons interested in sanitary science and the 
administration of cities, and then for the medical profession. The num- 
ber of these persons is so large that the invitation cannot be extended to 
others. 

IV. ROMAN LEGAL HISTORYi 

Jamis Bbtob, Esq., M. P., D. C. L., Regias Professor of the 
Civil Law in the University of Oxford, will give a short course of 
lectares, Introductory to the Study of Roman Legal History ^ in 
Hopkins Hall, beginning Tuesday, November 20, at 5 p. m. 

On account of the large number of students who are expected to attend 
this course it is not possible to extend a general invitation to the public. 

V. CLASSICAL ARCHAEOLOGY. 

Mb. JoBBPa Thaohbb Glabkb, who has been in charge of the 
work of the Archsological Institnte of America at Assos, will 
give three lectnres on Classical Archeeology, as follows : 

1. Tuesday, December 11.— The rise of Archeology since the death of 

Winckelmann to its present position as a science. 

2. Friday, December 14. — The results of the recent investigations at 

Assos, with particular reference to the unpublished work of the 
last two years. 
8. Tuesday, December 18 --Cyrene, and the Colonies of the Greeks in 
Northern Africa: the advantages presented by the Cyrenaica as 
a field for archseological researches. 



FMiicDlan In regud to the foIlowlDg eoaraea will be giyen later. 
The FntUitatiom of Flown. Pbofbssoe WiLXiULM Tbkliuhb, of the UniTexsitT- of 
Wiatonain. Foar lectares, in January. 

Skglith Literature, Pbopebsoe Hirak GoBSOir, of CoraeU UgiyenltT-. Twenty- leo- 
tnrei, January 21 to March 7. '^^ 



Digitized by V^OOQ..^ 
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LIST OF OFFICEKS AND STUDENTS, 1883-84. 

(Preliminary list of Dames and residences. The Annual Register of the University, containing the full list of names, etc., is published at the close 
of the academic year). 

TRUSTEES. 



Pbssisxmt. 
OXORQK W. DOBBUr. 



Trbasubxb. 
F&AVCU Whitb. 



Bkcrktaet. 
Lxwis N. Hopkins. 



Geobob William Bbowk, 

89W.ChMeSI. 

Gbobob W. Dobbin, 

St. Denia P. 0., Baltimore Co. 
JOBBFH P. BlLIOTT, 

187 Bt Paul St. 

John W. Qabbbtt, 

77 W. Monument St. 
Charlbs J. M. GWINN, 

8S Mt Vernon PUce. 
Lewis N. Hopkins, 

188St.P»ulSI. 



Francis T. Kino, 

76 Cathedral St. 
J. Hall Pleasants, 

66 Mt. Vernon Place. 
Alan P. Smith, 

46 Franklin St. 
C. Morton Stewart, 

167 Dolphin St. 

James Caret Thomas, 

817 Madlaon At. 

Francis White, 

287 St. Paul St. 



W 



ACADEMIC STAFF. 
Daniel C. Gilman, LL.d., President of the Univermiy. 



81 Saratoga St 

A. B., Tal* OoU«g^ 1801; and A. M., 1865; LL. D.. Harrard UaiTanity aad Bt. Joha'i CoU«g«* 1876 1 
Froftwor la Talt OoU«f^ 1868-78; Praaidtai of tha UaiTtralty «f Callftraia, 1878-76. 

Basil L. Gildbbslebye, Ph.D.,LL.D., Frojeuor of QreeK 

268 St. Paul St. 

A. B., Priaaatoa Collafa, 1849, aad A. M., 18S8; Ph. D.. UalTanitj of OStUagaa, 1868; LL. D« 
CoUaga «f WiUlam aad Mary, 1869; Profaaaor of Oraak la the UalToraitj of Tlrglala, 1886-76; 
PrafaMor «f Latia ia tba UaiTaraitj of Tlrgiaia, 1861-66; Kditor ^tht Jmmiatm Jaamoi <ifFkU- 



Paul Haupt, Ph.D., Profeaeor of the Shemitie Languages, 

168 St Paul Bt 

Ph. IX, UalToiallf of Lalpalo 1878; ProibaMr of Aa^yriolofj ia tha UalToratty of OSttiafaa. 

H. Newell Martin, Dii.Sc., A.M., Professor of Biologg^ and Director of 
the Biological Laboratory. 221 St Paul St 

M. B., Ualvartltj of Loadoa, 1871, aad Dr. 8e., 1873; A. B., XTalToialty of CaBbridgo, 1874, aad A. 
M., 1877; lato F^Uaw aad Lootarar oa Nafearal Hiatory ia Chrlat OBllogo,CaaftMdgo; failav of 
UalTcnity Collage, Loadoa; M. D. (Hoa.), UalToraity of Qaovfia, 1881; EdUor ^StmHufrmm M« 
Biotogieal iMbaralorif. 

Cbablss D. Morris, A.M.» Collegiate Professor of Latin and Cfreeh. 

168 N. Howard St 
A. B., Liaeola GoUaga, Oiford, 1849, A. M., aad Pallow of Orial OoUogo, Oxford, 1858; PrallMMr ia 
tha UaiTorali7 of Now York, 1875-76. 

Iba Remsbn, M.D.,Pb.D., Professor of Chemistry, and Director of the 
Chemical Laboratory. 218 St Paul St 

Callaga of tho City of Now York ; M. D.. Collogo of FhTaidaai aad Bargaoaa, N. T., 1867; Ph.D.. Ual- 
Tordtf of QSUlagoo, 1870; ProfaMor of Chomiatry im WilHuaa Golloga. 1878-76, aad proTioaalj 
Aadataat in Chamiatry ia tha Uolvaraiky of Tttbiagaa ; Sditor <^tk$ AflMrieon Ckmkieal Jornifl, 

B ENRT A. Ro WLAN D, Ph. D., ProfessoT of Physics, and Director of the Phys* 
ieal Laboratory. 14 Cathedral St 

O.E.,BaiiaoolaaT Foljtoohnto laciltata, Troj. 1870; Aniataafc Frofiaaor la tha hudo, 1878-76; Ph. Di, 
Johaa Uopklaa UalToraitf , 1880. 

J. J. Stltester F.B.S.,D.aL., Prof essor of Mathematics, 

St. James Hotel. 

A. M., Unifoniky ofGamhridga; F. B. 8., Loadoa aad Bdiabargh ; Oorrofpoadiag Mombor, laaUfeata 
of Franoo ; Meaibor, Aoadomy of Seioaeoa io Borlia. QSUingon, Naploi, Milaa, Bt. Fatarabarg, ole.f 
LL. D., UBiToraity of Dahlia, Uoivaroltx of Edlnhargh ; D. C L., TJniTorolty of Oxford ; Roaorary 
Follow of 8k. Joha'o Oollogo, Gamhridga ; lata ProfoMor of Makhomaki«a ia kho Bojol Millkary Aoad- 
aaif. Woolwioh; Coploy Madallak, Boyal Sodoky, Loadoa, 1880; Edilor o/ tk% AmerieiM Joaraol y 



John S. Billinos, M. D., Lecturer on Municipal Hygiene. 

A B., Ozfbrd (Ohio). 1857, and A. M., 1860; M. D., OaoiBBaki, 1880; Sargaaa, U. 8. Army, aad Llhia- 
riaa of kho Bvrgaoa Gonaral'i OflBieo. 

Hiram Corson, a.m.,LL.D., Lecturer on English Literature. 

Tn Umn t of Aaglo-Sazoa aad Eagliah Likarakara ia tha OomaU UaiToraity. 

Q. Stanley Hall, Ph.d., Lecturer on Psychology. 

A. B.. Willlama Oollaga. 1867, aad A. M., 1870 ; Ph. D., Harvard UaiT«Erilir, 1878; Laakartr ia HarrarA 
aad WlUiaBBi OeUagaii 



J. Bendel Harris, A.M., Lecturer on New Testament Oreek. 

Mosher and McCulloh Sts. 

A. B., UnlToroitf of Camhridga, 1874^ aad A. M., 1877 ; Fallow, aad lato Laokarar aad Lihcariaa af 
Claro Collogo, Caaibridga. 

H. Von Holst, Ph. D., Lecturer on History. 

PtaftMor ia kha UaiTanlty of Fraiharg, Qaraaaj. 

Geobob S. Morris, a.m., Ph. D., Lecturer on the History of Philosophy. 

182 W. Madison St 

A. B., Dartmoath Golloga, 1881, aad A M.. 1864; Ph. D., UnlToralkr of Miohigaa, 1881 1 Prafhiaor of 
Logia, Bkaiot. and tho Ulatory of Philooophy ia kho UniTorolftf of Miohigaa. 

Charles S. Peirgb, a. m., a b.. Lecturer on Logic. 272 N. CaWert St 

A. B., Harrard Uairaraiky. 18S9, A. M., aad 8. B., 1868 ; of tha U. 8. Ooaak aad Oaodokia Sarraj. 

L£oNOE Rabillon, Baoh. ts Lett., Lecturer on French Literature. 

60 Park Ay. 

Baah. «• Lakkraa, UaiTardkd da Fraaoa. 1888, aad Liaaaald aa Droit, 1886. 

Charles P. Raddatz, Examiner in German. 228 Argyle At. 

Profaaoor ia kha Balkiaiora Ct^ Gallaga. 

Herbebt B. Adams, Ph.D., Associate Professor of History. 

41 Cathedral St 

A. &, Amharak Collogo, 1878; Ph. D.. Uaivaraity U Haidalhorg, 1876; JWlor y ffniMttUf Simdita 

.Maurice Bloomfield, Ph.D., Associate ProfessorofSansJcrit. 

128 W. Madison St 

A. M., Fanaaa Uairaraity, 1877; Ph. D., Johai Hopkiaa UaiTaraikj, 1879. 

William K. Brooks, Ph.D., Associate Professor of Morphology and 
Director of the Chesapeake Zoological Laboratory. 75 Mt. Royal Ay. 
A. B., WUUaau Callaga. 1870; Ph. D., Harrard Uairaraitj, 1876. 

Thomas Craio, Ph. D., Associate Professor of Applied Mathematics. 

12 First St 

a E., LaftijakU OoUogab 1876 ; Ph. D., J Aaa Hopkiaa Uaiyaraity, 1878. 

Charles S. Hastings, Ph. D., Associate Professor of Physics, Sub-Director 
of the Physical Laboratory, and Lecturer on Solar Physics. 

8 Denmead St 

Ph. B., Tala Callaga, 1870, aad Ph. D., 1878 ; Holdar of kha ** Tfadall BoholanUp ** ia Paria, 1876. 

Harmon N. Morse, Ph.D., Associate Professor of Chemistry and Sub' 
Director of the Chemical Laboratory. 266 N. Howard St. 

A. B.. Amhorak Collogo, 1878; Ph. D.. Uairaraltf af QVkkiagaa, 1876; laakraakor ia Chomiatrj ak Aai- 
horat CoUaga, 1876^6. 

William B. Stort, Ph. d., Associate Professor of Mathematics. 

266 N. CalTert St. 

A. B., Harrard Uairarrikr, 1871; Ph. D., UaiTarritf of Laipala^ 1876; Tatar af Makhaaukioa at Hai^ 
Tard Uairaraiky, 1876-76. 

MiNTON Warren, Ph. D., Associate Prof essor of Latin. 

84 W. Monument St 

A. B.. Tafta Collogo, 1870; Ph. D., Uaivaraikj af Skraaiharg. 1879. 

William Hand Browne, M.D., Librarian, and Examiner in English. 

2 Huntingdon Ay. 
M. D., Ualraraikf af Marylaad. 18S01 ^ 

A. Marshall Blliott, a. M., Associate in Romance Languages, 

241 N. Calvert St 

A. B.. HaTarfi>rd Collogo, 1866, aad A. M., 1878 ; A. B.. Harrard UaiTaraikj. 1868. 

RiOHABD T. Blt, Ph. Di, Associate in Political Economy. 288 Madison Ay. 

A. &, Oolaaibia Collaga, 1876^ aad A M., 1879; FaUaw of Colambia OoUaga, 1876-79 ; Ph. D., UaiTardky 
af Holdalbarg. 1879. 

Fabian Fbanklin, Pb. D., Associate in Mathematics. 258 Linden Ay. 

Ph. B.. Colnmhiaa UaiTarrikf , 1869; Ph. D., Johaa Hopkiaa Uaivoraikf , 1880. 

J. Franklin Jameson, Ph. d., Associate in History. 64 MeCuUoh St 

A. B., Amharak Callaga, 1879; Ph. D., Johaa Hopkina Uairaraity, 1868. 

Philip R. Uhler, Associate in Natural History, 218 W. Hoffman St 

Uhrarlaa of kha Paabodj laatttata, aad Praaidaat af tha Marjlaad Aaadaaoiy of Salaaaaa. 
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Oeobos H. Williams, Ph. D., Aatoeiaie in Mineralogy. 48 Cathedrml St 

A. B., Amhtfit OoUtg*. 1878; Fk. D^ UnlTcnity «f Htldtlbtrg, 1881. 

HxmiT Wood, Pb. D., Associate in English. 67 Oak St. 

A. B^ Bmrutni CoU«gab 1800; Fh. D.. UniTcnity tt IMvti% 1879. 

O. Theodore Difpold, Ph. D^ Instructor in German. 184 W. Madiaon St 
Fk. IX, Bortm UBiTMaity. 1888. 

Sdwabd H. Habtwxll, H. D.» Ph. D., Instructor in Physical Culture, 

87 Park Av. 

A. &. Amhml OoUh*. 1878* ud A. IL, 1876; Fh. D^ Johu HopkiuUsiTtnltj. 1881 ; U.D., Miami 
M«dloftl OoU«g«, 1881. 



68 Lehngton St 



Huoa Newell, Instructor in Drawing. 

Ohables L. Woodworth, Jr., Instructor in Elocution, 680 Madison At. 

Amhtfffi OoUh*} Botloa VnirnAij Bohool of Oratory, 1875. 

Herbert W. Cohn, a. B.. Assistant in Biology. 126 Park At. 

A. B., Boiten Vnlrn^j, 188L 

H. H. DoKALDfiOK, A. B., Assistant in Biology, 143 St Paul St 

▲ B.,TalaOoU«gabl87». 

Otto Lugqer, Assistant in Biology. 

Harrt F. Reid, a. B., Assistant in Physics. 
A. B^ Johai BopklBf UaiTtnlty, 1880. 

Edward H. Spieker, Ph. d., Assistant in Greek and Latin, 

128 N. Paca St 

A. B.. Johaa Bopklaa UaiTtrdtj, 1879. aad Fh. D., 1881. 

Henrt a. Todd, a. B., Assistant in Romance Languages. The Brezton. 
A. B., FrlaeelOB OoUtga, 1878, FtUow and Tator in Mod«ni Laa(nagei la Frlnottoa Oolltga, 1878-80. 

(48) 



429 N. Carey St 
76 Mt Vernon Place. 



STUDENTS. 

Fellows bt Coubtbst. 

B. Dorset Coalb. Baltimore. 216 Madison Av. 

Fh. D., Johu Hopkiaa VniTfrstty, 1881; Fallow ia thli UalT«nitT, 1880 •81, and AMiaUat 
ia tha Chamloal Laboratoiy, 1881-83; Laotarar oa Chemlatry ia tha UalTaraitj of Maiy- 
laad. OkfaiMfrr* 

William P. Durfeb, Berkeley, Cal. 28 McOidloh St. 

A. B., UaiToraltf of Miahigaa, 1876; Fh. D., Johaa Hopkiaa Uairaralty. 188S; Follow of 
thii UalToralty. 1881-88. MiUJumtUie: 

Adolfh Gerbbr. Germany. 28 McOulloh St, 

Fh. D., UalTaraitj of Maaieh, 188S. nutonie Lamgmagtg. 

Hekrt B. Goodnow. Brooklyn, N. Y. 200 N, Howard St. 

A. B., Amhanft OoUofa^ 1878; Fallow of fehla Uairarai^, 1888-88. PAytte. 

Arthur L. Kimball. Plainfleld, N. J. 186 SL Paul St. 

A. B., Frlaaatea CoUofO, 1881 ; Fallow ia Soianea, Prlaoatoa OoUaga, 1881-8; FaUow of thia 
UaiToraitj, 1882-88. PJkynea. 

Thomas W. Hills. Montreal, Quebec. 164 N. Euiaw St 

A, B., Unlvaraity of TkHroato, 1871, aad A. M., 1878; M. D., MeGllI UalToraity, 1878; 
L. B. C. F. (Bag.) ; Danoastralor of Fhjaiolofj aad Hlttologj at MeGUl Uairaraity. 

Hebbt L. Osbobn. Madison, N. J. 266 N. Howard St, 

A, K, Wad^raa Uairarrilf. 1878; FaUaw of Uiia Uairaraiij, 1881-8L Molofy. 

Hekrt N. Stokes. Moorestown, N. J. 24 McOulloh SL 

8. &, Hararford OoUaga, 1878; Fallaw of thii Uaitoraitf, 1881-88. ChmtiHrf. 

Hekrt A. Short. New York City. 

A. &, ColaiiUa OoUoga, 1880 ; FaUow of GolamUa OoUaga, 1880-8S. ffradfc. 

William C. Thater. GeneTa, N. Y. 

A. B., OolambU OoUoga, 1876 ; FrofoMor ia Hobart OoUaga, 188^88. Lalim, ate. 

Albebt L. Webster. Staten Island, N. Y. 87 Park Av, 

Fh. B., Ta^a Gollega, 1879; Topographar of U. 8. Oaologioal Bor? ay. 1880-88. Biolo^ omf 

Edmuhd B. Wilsok. GeneTa, 111. (A) 

Fh. B., Tala OoUoga, 1878; Fh. D., Johaa Hopkiaa Ualrarailf, 1881 ; Fallow ia thia Uni. 
Toraitj, 1879-81; aowatadTing ia tha Mariaa Laboratory at Naplat aadarDr. Dahra. 
Bioiofy. 

(18) 
(AV MetaowiaattMidaBMaalbonBlTmity. 
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Fellows. 
William M. Arkolt. New Brunswick, N. J. 218 W: Biddle St. 

Btattgari ajmaaalnm, 1878; B. O., Naw Bmaawlok Theologloal Somlaary, 1882. Ormk. 

GUSTAT BissiKG. Baltimore. 264 W. Lombard SL 

A. B.. Johaa Hopkiaa UalTaraity, 1882. MatktmatiM. 

Adam T. Bruce. New York City. 123 W. Madison St. 

A.B.,FriaaatoBCoIlaga,]881. Btoleyy. 

Archibald L. Dakiels. KendalWille, Ind. 1\8 W, Biddle SL 

A. Bn UniTaroity of Miahigaa, 1876. JTof AMiaft'e*. 

Ellert W. Datis. Baltimore. 28 McCuUoh SL 

8. B., Uaivaraity of Wiaeoaala, 1870. MaUktmaliei, 

Datid T. Dat. Baltimore. 266 N. Howard SL 

A. B., Johaa Hopkiaa Ualranity, 1881. Ckmmiairy. 

JoHK Dewet. Burlington, Vt 266 N. Howard SL 

A.B.,UaiToraityofTanaoat,1879. PkUotopkv. 

James B. Duooak. Macon, Ga. 880 N. Eutaw SL 

A. B. Moraar Uairarai^, 1877, aad A. M., 1880; M. IX, Jaflhraoa Modiaal Collaga, 1879. 
Chtmialrif. 

Alfred Emersok. Baltimore. 218 N. CarroUton Av. 

Fk. D., UaiTaralty of Maaieh, 1881. ffrodb. 

Arthur L. Frothikgham. Bome, Italy. 182 W. Madison St. 

Fh. D., UalToroIty of Laipaio, 1888. Shamitio Lamgmmg^, 

Eloik B. L. Gould. Oshawa, Out 62 McOulloh SL 

A. B. Tiatoria Uaivarrity. 1881. Sittor^. 

Arthur S. Hathawat. Decatur, Mich. 206 N, Howard St, 

8. B., CoraaU Uairaralty, 1879. Matkmnatut. 

^-William H. Howell. Baltimore. 488 N. Mount SL 

A. B., Johaa Hopkiaa Uairaraity, 1881. Biolofy. 

Haks C. G. tok Jaosmakk. Naumburg, Germany. 200 W, Biddle SL 

Kaambarg Qymnaalani, 1876. Modtm Lamgmmge$, 

Edward H. Keiser. Allentown, Pa. 266 N. Howard SL 

8. B., Bwartkmora OoUoga, 1880, aad B. M.. 1881. OhtmUtrg. 

GusTAT A. LiEBio, Jr. Baltimore. 807 SL Paid SL 

A. B., Johas Hopkiaa UttiTaraity, 1882. PAy«ief. 

C. W. Emil Miller. Baltimore. 806 S, Sharp SL 

A. B., Johaa Hopkiaa UaiTaraity, 1882. ^rmk. 

Charles A. Perkiks. Ware, Mass. 8 McOulloh SL 

A. B., WiUiama OoUaga 1879. PAymet. 

Lewis T. Steteks. Baltimore. 121 Charles St. Av. 

A. B., Johna Hopkina UniTaraity, 1882. Miolon. 

Lewis W. Wilhelm. Baltimore. 11 Edmondson Av. 

A. B., Johaa Hopkiaa UaiTonity, 1880. Biatorjf, 

(») 

Graduate Students. 
JOHK J. Abel. CleTeland, Ohio. 110 Edmondson Av. 

Fh. B., Uaivaraity of Miohigaa, 1888. Bioiogy and CktmUtry. 

Ctrus Abler. Philadelphia, Pa. 862 Linden Av. 

A. B., UniToraity of Fana^lTaaia, 1883. Shmitie Lamguagt*. 

Edmukd K. Aldek. Marsh field, Mass. 82 BoUon St. 

A. B., Amharst OoUoga, 1880. EnglUK Bittarg, «lc. 

Ethak a. Akdrsws. New York City. 182 Madison Av, 

Ph. B., Tala Collaga, 1881. BMogg. 

William W. Badek. Baltimore. 61 W. Fayette St. 

A. B., Johaa Hopkiaa UnlTanily, 1881. ZaHn and Grttk. 

WiLLLiM S. Batlet. Baltimore. 641 W. Lombard SL 

A. B., Johai Hopkina Uaiyanlty, 1888. Ohtmutrg nmd Miiuralitgg. 

Edward W. Bemis. Springfield, Mass. 40 McOulloh SL 

A. B., Amharst Collaga, 1880. Biatorg. 

T. Alexis Bbrbt. Baltimore. 247 Bolton SL 

A. B., Johaa Hopkiai UnlToraity, 188?. BUlorg and Political SciMOk 

Hekrt G. Beter. U. S. N. The Albion. 

M. D., BalloTna Hospitol Madioal OoUaga, 1876; M. R. a 8. (Bag.); PMMd Aaiiataat 6ar- 
g«oa,U. &K. BMagg. 

Bekjamik L. Bowek. Chili Station, N. Y. 48 McOulloh SL 

A. B, UaiTorai^ of Boehattar, 1831. Modtm lamg%Mgt§. 

William S. Botd, Jr. Kingstree, S. C. 120 N. Green SL 

A. B., DaTidaoa CoUago, 1882. Chtmi$trg amd Biotogg. 

RiCBABD N. Brack btt. Charleston, S. C. 266 N. Howard SL 

A. a, DaTidaoa OoUaga, 1888. Chtmulrg. 
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Paul MgD. Brick. Winnsboro, S. C. 266 N. Howard 8L 

A. a, EnUnt Coll«g«» 188S. EmgHtk und FoHHeal 8citme$. 

Jaicks D. Bruck ObMrlotie Co., Ya. 66 Saratoga SL 

▲. M^ UBiTtnity of Virginia. 188S. Cktmittrp, 

Richard E. Burton. Hartford, Good. 182 W. Madiaon St 

A B., Trinity Goltof^ 188S. Mmgbth. 

J, Tetis Cobb. Richmond, Ky. 64 McCulloh Si, 

A. B.. Cantral Untrvnlly (Kj.). 1879, and A. M ., 188S. JTwtoti Language: 

Alfrkd D. Crowb. Baltimore. 116 W, Townaend St, 

A. B^ 0«n«Tn Gon«g«» 1874. Language, 

Datib R. Dbwbt. Burlington, Vt. 266 N, Howard SL 

A. B., UnW«riitj of Vermont, 1879. Hutorg and PoUtieal aeitmet, 

Thomajb H. Dinsmore. York, Pa. York, Pa. 

A. B^ Ui«hland Univtrcity (KanMu). 1878, A. M., 1879, and Ph. O., 188S. CAcmufry. He. 

Thomas Dixon, Jr. Shelby, N. C. Ill Charles St. Av. 

A. M., Wakt ForMi CoUtgOp 188S. Awlory aitd FdUirul Seimm. 

Charles S. Dollsy. Rochester, N. T. 40 MeCSiUoh St. 

M. J}., UniTortity of PonnfyWaaia, 1882. Biologg. 

Frank Donaldson, Jr. Baltimore. lOS Park Av. 

A. B., Uarvard UnlTortUy, 1879; M. O., Univenity of MaryUnd. 188S. BwU^gg. 

Louis Duncan. Baltimore. 10 N, Carey St, 

U. 8. Naral Aoadomy. 1880. Pkgna amd MaUumatie: 

Charles G. Dunlap. Chillicothe, Ohio. 86 Boundary Av. 

A. B., Ohio Wodtyan UaiT«r«iky, 188S. Mmgluh. 

Albert B. £qoe. ' Decorah, Iowa. 160 N. EtUaw St. 

A. B., Norvtglaa LvUiw CoUtgo, 1879. EngU$k, thrmtatt, m. 

Julian O. Kl lino BR. Baltimore. 410 Par A; iiv. 

U.8.N4TalAoMl«my.l881 Pkgwiet a»d Malkmaiin. 

Herbert C. Blmer. Rushford, N. T. 16 McCuUoh St. 

A. B , 0»m«ll UnlTtrdky, 1883. Latim amd Grmk. 

William H. Bmsbson. Tunnel Hill, Ga. 218 Linden Av. 

U. 8. NaTal Aoadomy, 1880. Chtmutrg «m<i Pkgtica. 

GuBTAT A. BvENsoN. loU, Wls. 160 N. Eutaw St. 

A. B., Norwoffiaa Lnkhor Coilogo, 1680. l^utimie Lamgwtgm, 

Julius I. Faerbeb. Dorpat, Russia. 48 McOuUoh St, 

UnlTonrity of Dorpat, RoMia. MaiktmaUe: 

John A. Fisher. Baltimore. 48 W. Monument SL 

Fh.&, IlUnoio Wooloyan UniTtriity, 1880. Biglorg «"' PhOatuphg. 

Joseph A. Fontaine. Bu6, France. 187 N. Euiaw St. 

OoUogo of Naaoy, Fraaoo^ 1879. Jiumvmm Langmagm. 

Andrew Fossum. Elon, Iowa. 160 N, Eutaw SL 

A. B., NorwogUn Lakhor OoUogo, 1882. Grmk amd B%»larg. 

Louis Garthe. Baltimore. 9SH%USL 

A. Bn Johns HopkiM Univoniky, 1882. Modam Lamguagu. 

William S. Gravis. Liberty, Va. 266 Linden Av. 

A. M., Wachlngton and Loo Uni? ortlty, 1869, and B. L., 1872. Grmk amd Latin. 

George B. Haldeman. Cedarville, 111. 16 McCulloh Si, 

A.B.,BolaUOoUogo,1888. Biolagg. 

Clatton C. Hall. Baltimore. 142 Park Av. 

Pkgnra amd Mathtmaiie$, 

Albert A. Hanna. Baltimore. 281 Maryland Av. 

M. D.. UalTOifity of Maryland, 187A. itwiogt. 

Homer W. Hillter. Waupun, Wis. 262 IT. Hoffman SL 

8. B., UniToriiky of Wloeonoin, 1882. Chtmiatrg. 

William P. Holcomb. Newtown, Pa. 266 N. Howard SL 

B. K, Swarthmoro Oolltgt, 1878, and M. L., 188L BUio'g and Poli*ieal Seitnet. 

Andrew Holstad. Decorah, Iowa. 172 W. Biddle SL 

A. B., Norwtgian Lnthor Collogo. 1881. Grmk aad Latia. 

Bdwin C. Howell. Aabury Park, N. J. The Brexion. 

A. B., Uarrard OoUogo, 1888. MaikoHatie*. 

Abel H. Huizinga. Zeeland, Mich. 218 W. BiddU SL 

A. B., Hopo OeUogo, WBO, and A. M., 1883. Grmk and a a tuk r i t. 

Sdward Inole. Baltimore. 868 Linden Av. 

A. B., John* Hopldno UnWoroity, 1882. Hi$torg. 

Joseph Jastrow. Philadelphia, Pa. 266 W. Lombard Sii^ 

A. B., Unironlty sf FOnniylTania, 1882. Pkihaopkg and Logic 

Horace F. Jatne. Philadelphia, Pa. St. Jamea Hotel. 

A. B., UniTonity ofPanniyWaBla, 1879, and M. D., 1881. BloJbfy. 



66 N. Oreen St. 



126 Park Av. 



88 Mulberry Si. 



George T. Kemp. Baltimore. 

A. B.. Johna Hopkins UniTonity, 188S. Biologg. 

John H. Kennard, Jr. New Orleans, La. 

UnlTorrity of Lonldana, 1883. BiHarg and Paktieal Seimtm, 

Frederic S. Lee. Canton, N. Y. 266 N. Howard Si. 

A. B., St. Lawronoo UaiTtrdly (N.T.). 18781 and A. M.. 1881. Bichgg. 

F. F. Carl Lehmann. Hamburg, Germany. 266 N, Howard St. 

LL. D., UalTOnUy of OStOafon, 1883. Shtmitie Langtagm. 

Charles H. Levermore. New Haven, Conn. 268 N. Howard SL 

A.a.TaloCollcg«,1879. Bi$lorg and PoUtleal admut. 

Gonzales Lodge. Baltimore. 446 N. Mount St, 

A. B., Johns Hopkiai UntTorolky, 1883. Grmk and Latin. 

Charles T. McClinTock. Millersburg, Ky. 880 N. Eutaw SL 

A. &, Kontoeky Wooloyaa OoIIogo, ISA. Biologg and Ckamtttrg. 

Irwin P. MgCurdt. Frederick. Frederick. 

B. E., Indiana (Pa.) Itala Normal Sehool, 1878^ and M. E., 1878; A. B., Laf^yotto Oellogo, 

lb8D, Emglitk. 

William R. McDaniel. St. Michaels. 

A. B , Woitom Maryland Collogo. 1880. Mathmatie; ota. 

Joseph S. Miller. York, Pa. 148 Mulberry St. 

M. D., Collogo of Phytloiaaa and Snrgoono (Balco.), 1880. Btolopy oimI Chmnittrg. 

Park Morrill. Loudon, J^.VL. 47 CourilandSt. 

A. B., Amhorti Collogo, 1881 ; U. S. Signal SorWoo. Pkgnet. 

Hknrt F. Nachtrieb. St. Paul, Minn. 210 Hoffman SL 

B.B.,UniTordtyofMiaBOiola,l882. BmOo^. 

Julius Nelson. Waupaca, Wis. 226 Druid HiU Av, 

S.B..UniTordkyofWiMOBiin,188L Biohgg. 

Henrt B. Newson. Mt Gilead, Ohio. 266 N. Howard SL 

8. B., Ohio WoiUyaa Univonlty, 1883. Chmnitrg and Pkgrim. 

HsNBT B. Nixon. Winfall, N. C. 28 McCulloh SL 

UniTordty of North Carolina, 187& Malktmaiiet and Pkg$iet. 

William H. Osborne. Asheville, N. C. 142 N, Charles SL 

A.M.,WakororortCoUogo,188S. GrtA and Latin. 

Joseph T. Outen. Millersburg, Ky. 266 N. Howard SL 

A. B., Ohio Wooloyan Unironlty, 1867. and A. M., 1870. MatktmaHm and Pkgtiu. 

James Page. Baltimore. 81 W. John Si, 

A. B., Johna Hopklai Univordty. 1888. PAytiet. 

Albert G. Palmer. Baltimore. 172 MeCuUoh SL 

A. B., Johna Hopkiao Uaivortlty, 1882. Cktmi$trg. 

Brnest M. Pease. Boulder, Colo. 226 Druid HiU Av. 

A.&,UniTorrityofCol«mdo.l8B2. LnHn. 

Mansfield T. Peed. Petersburg, Ya. 166 N. Schroeder St. 

A. M., Randolph Maoon CoUogo, 1878. Pkgmn and Matkmnalie$. 

Cameron Piooot. Baltimore. 90 N. Fulton SL 

M. D., Unirordtr of Maxylaad, 1882. Ckmnitirg. 

Robert J. Pratt. Albany, N. Y, 182 W. Madison SL 

C. £., Ronioolaor Polytoehaio laoUtato, 1883. pkgaim. 

B. Jambs Ramage. Newberry, S. C. 62 McCulloh SL 

A. B., Nowborry Collogo, 1880. BiHorg. 

Daniel R. Randall. Annapolis. 866 N. Charles St. 

A.B.,9».John'8CoUogo,188S. Bitlarg and PnNiieat Seitnet. 

Bdson p. Rich. Brown ville. Neb. 1 McCulloh SL 

B. L.. UntTorrity of Nohraaka, 1881 BiHorg and PoHUmil ScMmot. 

Perlee L. Rieman. Baltimore. 101 W. Monument SL 

A. B., Frittooloa Collogo, 1883. CkmniHrg, Pkgnet and Maikomaiiet. 

Lawrason Riggs, Jr. Baltimore. 82 Cathedral Si. 

A. B., Prinoolon OoUof o, 1883. BiHmg and Political Seimte$. 

Adoniram J. Robinson. Baltimore. 

A. B., Johna Hopklna UnlTorcily, 1881. Pkitoaopkg. 

Bdward B. Sanger. Rockville Centre, N. Y. 184 N. Charles SL 

G oo l o g g amd Ckmnitlrg. 

Shosuki Sato. Sapporo, Japan. 64 McCulloh SL 

Sapporo Agrionltvral CoUogo (Japan), 1880. BtHorg and PoUHcal Etomomg. 

Walter B. Scaife. PitUburgh, Pa. 140 Cathedral SL 

LL. B., Utiiroralty of MIohlgan. 1880. Bislarg, clo. 

Bdward M. Schaeffkr. Baltimore. 828 Lexington Si. 

M. D., UnlTordty of Maryland. 1880. CkomiHrg. 

Louis H. Schubart. New York City. 178 W. Lombard I 

8. &, Collogo of kho Ciky of Now Totk, 



192 Mulberry SL 
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Bhadbach Simpson. Westminster. WwirnvMUr, 

A. B^ Trlot^ Ooi1«f« (N. C), I878» ud A. M., ISTS; VnOmn in Wtiten Marjrlfto4 
OoUegt. CA— ri»try. 

Albbrt Shaw. Grinnell, la. 71 McCulloh St. 

A B., lowft OoU«g«. 1879. amd A. M., 1881. EUlary and PoKHeal Aeime*. 

Mosbs SLAuaRTER. Brooklyn, Ind. 226 Druid Hill Av, 

AB.,IwlluiftA«b«r7UDiTtfl«lt7.18BS. ImUm amd Ormk. 

EvBBT 6. Smedbs. Raleigh, M. C. 142 N. OiarlM St 

A.B..niilT«nity0rNorthOuoUma,188S. ClUmwlry. 

PBE8T0K Stamps. Hilton, N. 0. 142 N, Charles St, 

Ph. R, UolTtnlkj of North CMolima, 1883. OUmUirp. 

William B. Steel. Port Deposit. 258 Linden Av, 

A. B., Lafh7«tM Oollogo, 1879. ud A M.. ISO. ilMlory and PMUml Seimu$» 

James E. Stout. Baltimore. 121 Mulberry St, 

UniTonltf of YlrglBift, 1880. LaimandGrmk. 

Henrt Tabbb. New York City. 190 N, Calvert St. 

Ph. B., Tali Collogt, 1882. Xoy^.ote. 

Boin> y. Thomas. Baltimore. 817 Madiaan Av, 

A B.. HATorford Collof^ 188S. Biatory and PoliHcat S ti mu t , 

Albert H. Tolman. Pittsfleld, Maia. 8 MeCulloh SU 

A B.. Williuu Collogo, 1877. M»9li$h. 

Chables D. Waller. Selma, Ala. 266 N, Howard St, 

A B., Enkino GoUofO, 188S. EngK$k and PolUical 8eume§, 

Clabbxce D. Warner. Oranby, Mass. 67 Bolton St. 

8. &. MaM. Agrienltanl OoUof^ 1881. JTolAMiatMSf and PAytie*. 

Frederick M. Warren, Durham, Maine. 82 Bolton St. 

AB., Amh«n(Golltf«,1880l Bomamm Pkilolon «^ Biatarif. 

Henrt C. Warren. Boston, Mass. 182 W. Madieon St. 

A.B,HarTardnBlT«nik7.1879. SantknL 

Henrt V. Wilson. Baltimore. 814 Linden Av, 

A. Bh JohM IIopklBS UalTtnlly, 1883. Biology, 

WooDROW Wilson. Wilmington, N. 0. 146 N. Cbmrlos St 

A B^ PrinettOB OoUofO. 1879, and A. M^ 1881. A«lory and Potitieal Soimm, 

Thomas K. Worthinoton. Baltimore. 209 N, Howard St. 

A. B.. Havorford OoUogo. 1883. BUlarw amd Polititml SeUnm, 

CH4BLB8 B. Wright. Akron, O. 8 MeCMoh SL 

A B., Baohtel Colltft, (Ohio), 1880. EngK$k. 

Arthur Yaoeb. Georgetown, Ky. 268 N. Howard St. 

A B., 0«>rcttofni GoUogo, (Kj.). ^879. BiMlorg and PoUHoal 8e%mo$, 

Glossbrennkr y. YoNCE. Lutherville. LuthervUle. 

A. B., BoaDoko OoUogo, 1877. ud A. M.. 1881. Ck*mi$trg. 

John H. Zwkizig. Beading, Pa. 162 Franklin St 



Members of the Historical Seminary, 

In addition to 27 elsewhere enrolled. 
Edgab Goodman. Baltimore. 814 Hotline St 

A. B., Johao Hopklaa UaiTtnttf, 1889; LL. B., UalTonily of Marjlaad, 1881. 

Edwin Hrbden. Baltimore. 877 N, Bond St 

DioklBMB OoIIofa. 

John Johnson. Baltimore Couoty. 

A. B^ Johoa Hopklai Ualroni^* 1881. 

John C. Rose, Baltimore. 

LL. B., UalTonity of Maxylaad, 1881 

Basil Sollvbs. Baltimore* 279 Mosher St. 

BalUnoro CUj CoUtgo, I87L 

(«) 



MeDonogh P. O. 
187 N. Fremont St 



Members of the Chesapeake Zodlogical Laboratory. 

Bnsiov OF 1888. 
W. Batkson. Cambridge, Eng. 

81. John'i Golltgo, Ualronltj of Cambiidft, Bag. 

Herbert W. Conn. Fitchbarg, Mass. 

A B.. Bortoa UaiTtnity, 1881. 

J. E. Earle. New York City. 

Oliver P. Jenkins. Moore's Hill, Ind. 

A. B., Mooro'i HIU Oollogo, 1809, and A. M.. 1873. 



St. Paul, Minn. 
Madison, N. J. 



Fbedebic S. Lee. Canton, N. Y. 

Earollod aboro. 

J. Platfaik McMurrich. Toronto, Ont. 

AMiotani in Blologj, UnlTonity of Toroato. 

Thomas W. Mills. Montreal, Quebec. 

Earollod aboro. 

Henrt F. Nachtrieb. 

Enrollod abovo. 

Henbt L. Osbobn. 

EaroUod aboTO. 

J. H. Pillsburt. Springfield, Mass. 

ProfcoMt of Natural SoIoboo, Spriagflold, Maao. 

Henrt Sewall. Ann Arbor, Mich. 

Ph.D.,Johna Hopkiaa UniTonlty, 1879 ; Profoiaor of Phjiiology, Uairenikf of Mlehlgaa. 

William E. Stratton. Baltimore. 

A B., Joha* Ropkiaa Ualrtnikj, 1888. 

Albert H. Tuttle. Columbus, O. 

8. B., Pona^lTaaU State CoUog^ 1868; ProfbMor of Zoology at Ohio Stato UalTorsUj. 

Henrt y. Wilson. Baltimore. 

Enrolled abovo. 

Francis Winslow. XJ. S. N. 

Utvk. U. 8. N.; U. S. fish Oommlaiion. 



Matrioulatbs. 

Faribault, Minn. 216 Dndd Hill Av. 

682 W. FayetU St, 

78 Edmondeon Av. 

' 41 Cathedral St 

185 N. Charles SL 



JoBVPU S. Ames. 

Bbattnok SohooL 

Albebt 0. Applegarth. Baltimore. 

BalUmoro atj OoUogo. 

C. Walter Artz. Hagerstown. 

Mr. J. T. CarlUo, lutrmftor. 

Richard H. Batard. Baltimore. 

Mr. W. & MarMoB*! SdiooL 

Thomas H. Buckler, Baltimore. 

Harvard Oollogo. 

John P. Campbell. Charlestown, W. ya. 852 N. Euiaw St, 

Androw Small Aoadomy. 

Walter B. Canfield. Baltimore. 48 Cathedral SL 

Mr. G. G. Caroy'i SohooL 

George G. Carbt, Jr. Baltimore. 265 N, Euiaw SL 

Mr. G. G. Card's BohooL 

William K. Cromwbll. Baltimore County. 94 W. Lombard St, 

Mr. H. W. Lnokott, laairmotor. 

Chables W. B. Cbum. Jefferson. 263 N. Euiaw SL 

Franklia and ManhaU OoUoga. 

Eugene L. Crutchfield,* Baltimore. 

Mr. 8. Z. Amnoa, Inttmetor. 

William R. DeWitt.* Baltimore County. MeDonogh P. O. 

MoDonogh SohooL 

Baltimore. 



(A) 



Alfbbd R. L. Dohmb.* 

Friondo' High SohooL 

William S. Eichblberger.* Woodberry, 

Baltimoro Cliy Oollogo, 1888. 

Harrt English.* 

WaohingtoB High SohooL 

George B. Fadelet.* Baltimore. 

Mr. W. 8. Manton'i SohooL 

James C. Fifield.* Kearney, Neb, 

PhilUpo (AndoTOr) Aoadomy. 

Harrt Fribdenwald. Baltimore. 

Battlmoro City Oollogo. 

William E. Gates.* Philadelphia, Pa. 79 MeCuUoh St 

Mr. Goorgo Eaotbam, Inatmotor. 

Philip C. Gilbert.* Glencoe. Qleneoe. 

Mr. G. G. Caroy'o SohooL 

John Glenn, Jr. Baltimore. 848 N, Euiaw Si, 

Mr. G. G. Caroy'o SohooL 



27 HoUins SL 

Woodberry, 

Washington, D. C. Washington, D. C, 

448 W, FayeUe SL 

858 N, Euiaw St 

88 N, Euiaw St 
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William L. Glbnn. 


Baltimore. 


168 N. Charles Si. 


Non-Matbioulatss. 




Mr. O. G. Cany'f SebeoL 










Basil B. Gordon. 


Baltimore. 


27 Franklin St, 


Course Preliminary to the Study of Medicine 


Mr. H. W. Look***. iMkriMtor. 






(Graduates and Katricaliites parsuiog thia Course an 


enrolled aboTe.) 


William C. L. Gorton. 


Baltimore. 


88 S. Ann St. 


William W. Donaldson. Baltimore. 


108 Park Av. 


Baltimore Citj Ooll«se, 1&«. 






Friaoetoa CoUege. 




JoisKPu E. Harry. 


Pylesville. 


AMcCfuUohSt 


Jere W. Lord. Baltimore. 


146 ArUngton Av. 








Mr. M. A. Newall, lastraetor. 




BxNJAMiK H. Hartoobnbis. 


Baltimore. 


10 Harriaon St. 


Elbert T. Biddick.* Hertford, N. 0. 


172 Linden Av. 


Baltimor* C^j CoUag*. 188S. 






Baltimore City CoUega. 




John Hinklkt. 


Baltimore. 


2»7 N. Charles St. 


AuDLEY H. Stow.* Baltimore. 


485 N. Mount St 


Mr.Q.Q.C«rt7*f8«hooL 






Baltimore City OeUega. 




JaMXS 8. HODOBS.* 


Baltimore. 


88 Saratoga St 


J. Tassey Waltbmeyer.* Baltimore. 


468 N. Carey St 


St. Pftoll Sehool. OO0MC4. N. H. 








Junius &I. Uormbr.* 


Oxford, N. 0. 


64 MeOulloh St 


John R. Winslow. Baltimore. 


2SMeCullohSt 


UMTtnitj •! yirginia. 










Theodore Uouqh. 


Baltimore. 


181 MeOulloh St. 


•Ceedttioaally 


(•) 


Mr. W. B. Mmtm'i BohottL 






Charles H. Howard. 


Baltimore. 


101 N. Charles St 


Special Students. 




Mr. W. S. MMnton'i Sehool. 






W. Lloyd Beyan, Baltimore. 


101 W. LanvaU St 


BoBERT C. Johnston. 


Baltimore. 


82 Franklin St 






Mr. W. S.M*ntoa-f SohooL 






Thomas L. Cole. Baltimore. 


66 MeCuUoh St 


Arthur L. Lamb.* 


Baltimore. 


187 McCuUoh St 






Mr. S. M. Lftmb^ lutnetor. 






Arthur T. Collins. Mt Waahington. 


Mt Washington. 


James A. Loane. 


Baltimore. 


41U N. Eden St. 






Baltimore City OeUefe, VSSL 






J. Hill Dawson. Baltimore. 


7U r. Madison St 


John D. Lord, Jr. 


Baltimore. 


146 Arlington Av. 


PriaoetoB CoUeie. BMorw amd PqIUvboI ScimM. 




Mr. M. A NeweU, iMtrmlor. 






Albert A. Doitb. Hagerstown. 


268 W. FayetU St. 


William P. Lyons. 


Baltimore. 


377 N. OUmor St. 


WaahiagtoaCoaaty High SehooL IK^fory. 




Loyola Oolleie. 






John L. Drain. Hayana, Cuba. 


1 Pearl St. 


Allan HcLane. 


Baltimore. 


87 Cathedral St 






Mr. H. W. Laekett, lulraeter. 






George W. Edmond. Portland, Me. 


266 N. Howard St. 


Edqar G. Miller, Jr. 


Baltimore. 


279 W. Baltimore St 


Amheret UoUege. CAeoiwIry aiwl Bfolonr. 




Frieada' Aeademjr. 






James A. Fink. Baltimore. 


221 FrankUn St 


William R. Orndorff. 


Baltimore. 


218 GUmor St 


Holy Croee College, (Wereeeler, Maei.) HMofy. 




Baltimore City College, 1881. 






Henry A. Frederick. Douglass, Pa. 


858 K Eutaw St. 


Georqe D. Psnniman. 


Howard County. 


St Denis P. 0. 


FhUllpi Aeademy. AadoTer. Hitfory. 




BalUmoreCliy College. 






Jacob Grape, Jr. Baltimore. 


97 mUen St 


William H. Perkins. 


Baltimore. 


207 Franklin St 


Baltimore City CoUege, 1878. 




Mr. W. S. Maretoo'i Sehool. 






John S. Hughes. Baltimore. 


238 Madison Av. 


John Pleasants. 


Baltimore. 


66 Mt Vernon Place. 


Baltimore City College. Atfory am4 Pdiiieml Scimm. 




Mr. W. 8. MaretoB'i Sehool. 






Philip H. Fribse. Baltimore. 


158 N. Strieker St 


Richard H. Pleasants.* 


Baltimore. 


40 Cathedral St 


laetmotor la Baltimore City College. PkilM^kp, ete. 




Mr. H. W. Laekett, laetmotor. 






John H. Lasssio. Baltimore. 


419 W. Fayette St 


Harry W. Price.* 


Baltimore. 


296 MyriU Av. 


Mafylaad College ef Pharmaey. C*«MMlry. 




BalUmora City College, 1888. 






William B. D. Psnniman. Howard County. 


St Denis P. 0. 


Moses R. Rytten-bkro.* 


Baltimore. 


72 N. Front St 


Baiamore City CoUoga. PAyMre. 




Baltimore City Collate, 1881 






John H. Bam^bcrq. Frederick. 


172 W. FayetU St 


Hugo Stein er. 


Baltimore. 


28 Hollins St 


Private Inalnioaoa. CktmiHr^ and Pkwnet. 




Baltimore City College. 






Benjamin T. Roberts. Jr. North Chili, N. Y. 


259 Madison Av. 


George C. Stokrs, Jr. 


Govanstown. 


Govanstown. 






Dr. J. C. M. Merillat, laatmetor. 




David E. Roberts. Baltimore. 


7 7\rtne St 


Frederick H. Wilkrns. 


Baltimore. 




FeaaiylTaaia State College. Chtmiitrp. 




Frieadi' High Sehool, 1881. 




• 


Charles H. 8b inn. San Francisco, Cal. 


8 MeCuUoh St. 


Lanodon Williams.* 


Boflton, Mass. 


74 Cathedral St 


UalTereityorCaUrenla. Bist^rg omd PoUUeml Seime$. 




Mr. W. 8. Maretoa'i Sehool. 






Henry R. Slack, Jr. La Grange, Ga. 


82 N. Green St 


William K. Williams.* 


Boston, Mass. 


74 Cathedral St 


Maryland CoUh* of Pharmaey. CA«mM(ry. 




Mr. W. 8. Mareton'i SehooL 






S. Taoabt Steele. Baltimore. 


92 W. Madison St 


Henry P. Winoert.* 


Hageratown. 


211 W. BiddU St. 


UaiToreity of Virgiala. Btole^. 




' WaihlagtoaCoaaty High Sehool. 




Michael D. Stein. PitUburg, Pa. 


144 Park Av. 


Allan C. Woods. 


Baltimore. 


874 Eutaw Pt 


UalTOfeity of Califtorala. Grmk and Ltiti. 




Mr. O. O. Carey'i SehooL 




(5S) 


Jaueb B. Talmage. Provo City, Utah. 


147 Eutaw St 


•CoMllthMaUy. 






Lehigh UaiTOTkity. Ckemittry and Biulogy. 

William J. Thomas. Baltimore. 

Raadolph-Maooa. ^Mtory and PolUieal temee. 


10 S. Calhoun St 














Henry M. Thouas. Baltimore. 


817 Madison Av. 








HaTerlord CoUege. Bioloff. 


-^ T 



Digitized by VjOOQ IC 



22 



JOHNS HOPKINS 



[No. 27. 



William Walz. 

Balttmora City OolUg«. Grmk and Latin, 

Hbnbt H. Wieqand. Baltimore. 

Biattmon Citj CoUeg*. Chmittry, 

DouoLAs M. Wylie. 

Baltimon Cttij OeU«g«. 



Baltimore. 



Baltimore. 



288 E, Madison SL 
272 Madiaon Av, 
215 Franklin St, 

m 



B XT I^ I^ ^ R Y. 

ACADXM IG StATF. 

President and Professors, • • 8 

Lecturers, 9 

Associate Professors, 8 

Associates, 8 

Instructors and Assistants, 10 



43 



Ekbollbd Students. 



Graduates (including Fellows), 148 

Matriculates, 52 

Kon^Matriculates, ,88 
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The attendance upon the various courses of instruction as shown by the 
schedule of classes is as follows : 



Mathematics, 85 

Physics, 56 

Chemistry, 51 

Biology, 42 

Greek, 86 

Latin, 86 

Sanskrit, etc, 15 

Shemitic Languages, .... 9 



German, 57 

Romance Languages, .... 80 

English, 46 

History and Political Science, . 85 
Philosophy, Logio, etc., . . . 16 

Drawing, 80 

Elocution, 42 



Enrolled Students — 1876-88. 





Graduates 
(including 
FeUowB). 


MatricaUtes. 


Non-Matric- 
ulates. 


Total En- 
rolled. 


Average At- 

Public Lee- 
tures. 


1876-77..... 


54 


12 


28 


89 


60 


1877-78...- 


58 


24 


22 


104 


84 


1878-79 


68 


25 


85 


128 


96 


1879-80..... 


79 


82 


48 


159 


118 


1880-81. ..• 


102 


87 


87 


176 


186 


1881-82.... 


99 


45 


81 


175 


137 


1882-88.... 


125 


49 


80 


204 


148 


1888-84*... 


148 


52 


88 
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CUissifleation by Besidences of Students* 



Maryland, (Baltimore, 94), - - - 115 

New York. 17 

PennsylTania, ..... 12 
Massachusetts,- .... lo 
North Carolina, - - - - -8 
New Jersey, ..... 6 

Ohio, - 6 

Iowa, 4 

Kentucky, ...... 4 

South Carolina, .... 4 

Georgia, - g 

Ind.una, .-•... g 
Michigan, ..... g 

Virginia, 8 

Wisconsin, ..... 8 

California, -2 

Connecticut, ..... 2 

District of Columbia, . . - . g 
Illinois, 2 



Maine, ... 
Minnesota. 
Nebraska, - 
Vermont, ... 
Alabama, 
Colorado, - 
Louisiana, - 
New Hampshire, 
Utah, - . . . 
West Virginia, 



Canada, 
Germany, 
Cuba, 
England, 
France, 
Italy. - 
Japan, 
Buaaia, - 



* At the opening of the academic year. 



SiudetUa EnroUed above have been Oraduaied in 
the Institutions below nan^ed: 



Johns Hopkins UniverBity, 
University of Maryland, - 
Amherst College, - . . • 
Princeton College, ... 
University of Michigan. 
Norwegian Luther College, - 
University of Pennsylvania, 
Yale College, .... 
Harvard University, ... 
Haverford College, . . • 
University of North Carolina, - 
Ohio Wealeyan University, - 
U. S. Naval Academy, 
University of Wiaoondn, • 
Cornell University, ... 
Davidson College, . . - 
Erakine College, - - • - 
Lafayette College, ... 
University of Munich, 
Swarthmore College, 
University of Vermont, 
University of Virginia, - - 
Wake Forest College, (N. C.) - 
Williams College, ... 
Beloit College, .... 
Boston University, . . - 
Central University, (Ky.) - 
Bellevue Hospital Medical College, 
Buchtel College, (Ohio), 
University of Cambridge, (England), 
University of Colorado, . . - 
Columbia College, ... 
Geneva College, (Pa.) 
Georgetown College, (Ky.) 



University of Gdttingen, . • • 
Highland University, (Kansas), - 
Hope College, (Mich.) .... 
Illinois Wealeyan University, - 
Indiana Asbury University, 
Iowa College, ..... 
Kentucky Wesleyan University, 
University of Leipeic, ... 
University of Louisiana, ... 
Massachusetts Agricultural College, 
Mercer University, .... 
University of Minnesota, 
McGUl University, - . . - 
Moore's Hill College, - - . 
Muhlenberg College, . . . - 
University of Nebraska ... 
College of City of New York, - - 
Newberry College, .... 
New Brunswick Theol. Seminary, - 
Pennsylvania State College, - 
Randolph Macon College, ... 
Rensselaer Polytechnic Institute* - 
University of Rochester, ... 
St. John's College, (Md.) ... 
St. Lawrence University, . - - 
University of Toronto, ... 
Trinity College, (Conn.) ... 
Trinity College, (N. C.) - - - 
Washington and Lee University, 
Wesleyan University, (Conn.) 
Victoria University, (Canada), - 
Western Maryland Colloge, - 
College of Physicians and Suig. (Balto.) 



RECENT APPOINTMENTS. 



Db. Paul Hauft, Professor of Assyriology in the University of Gdttingen, having 
accepted a call to the Johns Hopkins University as Professor of the Shemitic Languages, 
entered upon his duties in September. Nine students are now enrolled under his 
instruction. Classes are organised in Hebrew, Arabic, Assyrian, Ethiopic, and Sumero- 
Accadian. A special room has been set apart as a library and working room for those 
who are engaged in Oriental Studies under the direction of Dr. Haupt in the Shemitic 
tongue, and of Dr. Bloomfield in Sanskrit and the cognate languagea. 



The enlarged facilities of the Biological Laboratory, and the call of Dr. Sedgwick to 
Boston after the announcements for the year were made, have caused several changes in 
the Biological stalT, which, as organized for the current year, is as follows: 

Director, H. N. Martin, Professor of Biology. 

JHrtdor fiS <Ae CAefopeote Zooloffieal Laboro/ory, W. K. Brooks, Associate Professor of 
Biology. 

Lecturer for the current year on Botany, Professor William Trelease, of the University 
of Wisconsin. 

Lecturer on Peyehologp, Dr. G. Stanley HalL 

Attiatanle, H. H. JDonaldson, H. W. Conn, and Otto Lugger. 



The persons below named have been appointed by the University teachers of Modbrn 
Lanouaobs: 

German : G. Theodore Dippold, Ph. D., Boston University, 1888, late Instructor in the 
Boston University. 

^renek : Henry A. Todd, A. B., Princeton College, 1876, Fellow and Tutor in Princeton 
College, 1876-80. 



In addition to the facilities heretofore given, a convenational class has been formed in 
German by Dr. I^ehmann, and in French by Mr. Fontaine, under the guidance reepeo- 
tively of Mr. Elliott and Dr. Wood. 



The following promotions and appointments of gentlemen recently connected with the 
Johns Hopkins University have been reported at the office, vis. : 

Edward Barnes, Graduate Student, 1882-83, Prqfeuor t^f the Higher MaihemaHei in the 
Rose Polytechnic Institute, Terre Haute, Indiana, 

William H. Cabpkiitbb. Fellow by Courtesy, 1881-88, Inttruetor in the Scandinavian 
Languagei in Columbia College, 

R. Dorset Coale, Ph. D., 1881, FeUow and Assistout, 1880-83, Lecturer en Chemistry in 
the University qf Maryland, 

WiLLLAM C. Day, A. B., 1880, Ph. D.. 1883, Fellow, 1881-88, Prqfestor qf Chemialry and 
. Physics in St. Jo'm's College, Annapolis, Maryland, 

Gmorok a Ely, Ph. D., 1883, FeUow, 1881-88, Professor of Mathematics in JBudUd QMege, 
Ohio. 

William S. Flemiho, FeUow, 1882^, Prqfessor qf Oreek and OemuM in Davidson 
OMege, 

Kakichi Mitsukuri, Ph. D., 1883, FeUow, 188(M1, Prqfessor qf ZMogy in the OMvertiiy 
qf Ibkio, Japan. 

William A. Noybs, Ph. D., 1882, Professor qf Chemistry in the Universiiy of Ibnnessee, 

Bkrvaro F. O'Cohmor, Ph. D., 1883, FeUow, 1880-82, Instructor in Z^-eneA in Columbia 
OMege, 

William T. Sedgwick, Ph. D., 1881, FeUow,J^^|ant, and Associate in ^ohjgj; ^£79-83, 
Assistant Pt^fessorqf Biology in the MassaehuS^AstUuteqfl^ehnology, 
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ENUMERATION OF CLASSES, FIRST HALF-YEAR, 1883-4. 



Matheniatios. (86 students). 

ClaMas meet in BoomB 8 and 18. 

Algebra of MuUipU QuanHty: Pbofxssob Stlybstbr. Twice 
weetcly, Taesday and Friday, 4 p. m. (6). 

Biasing. DaTia. Hathawty. HoireU,E.C. 

Daniela. ^ Dorfeo. 

MiUhemaHcal Astronomy : Dr. Stobt. Three times weelcly, 
Monday, Wednesday, and Friday, 12 m. (2). 
Biasing. Nixon. 

Theory of InvariatUa : Db. Stoby. Three times weekly, Mon- 
day, Wednesday, and Friday, 10 a. m. (6). 

Biasing. Davia. Hathaway. Howell, E.C. 

Paniela. Durfee. 

Ckmie Sections: Db. Stobt. Twice weekly, Taesday and Thurs- 
day, 1 p. m. (14). 

Ames. Faerher. Homer. Peed. 

DeWitt. GUbert. McDaniel. Warner. 

Dohme. Gorton. Oaten. Wingert. 

Eichelberger. Haldeman. 

Higher Plane Curves: Db. Stobt. Twice weekly, Taesday and 
Thursday, 11 a. m. (2). 
Faerber. Nixon. 

Theoreiieai I>ynaniies : Db. Cbaio. Twice weekly, Tuesday and 
Thursday, 10 a. m. (6). 

Baiitatau Durfee. Hathaway. Nixon. 

Paria. 

Mathematiedl Theory of Sound: Db. Obaigl Three times 
weekly, Monday, Wednesday, and Friday, 11 a. m. (5). 

Biasing. Liebig,G.A. Perkins, C. A. Beid. 

Duncan. 

EUiptie FinneHans: Db. Cbaio. Three times weekly, Monday, 
Wednesday, and Friday, 1 p. m. (4). 
Daniels. Faerber. Hathaway. Nixon. 

Mechanics: Db. Fbakklin. Three times weekly, Tuesday, Thurs- 
day, and Friday, 10 a. m. (6). 

Duncan. Hall. MonllL Perkins, a A. 

Ellinger. Lieblg, G. A. 



Total nifferential Equations: Db. Fbajtklin. 
Tuesday and Thursday, 11 a. m. (6). 



Twice weekly. 



Crum. 
Ellinger. 



Peed. 
Perkins, W. H. 



Pratt. 



Bieman. 



J>eterminanis and Theory of Equations : Db. Fbanklin. 
Three times weekly, Monday, Wednesday, and Friday, 11 a. m. (9). 
Cram. Faerber. MorrilL Pratt. 

DeWitt. HaU. Peed. Warner. 

Ellinger. 

JHfferential and Integral Calculus : Db. Fbakklin. Three 
times weekly, Monday, Wednesday, and Friday, 1 p. m. (16). 
Ames. Gilbert. Homer. Palmer, A. G. 



De Witt. 


Gorton. 


McDaniel. 


Bieman. 


Dohme. 


Haldeman. 


Newaon. 


Warner. 


Eichelberger. 


HiUyer. 


Oaten. 


Wingert. 



PhysiOflU (56 StudenU). 

Classes meet in Rooms 8, 4, 7, 8, 0. 

Thermodynamics: Pbofbssob Rowland. Four times weekly, 
Monday, Tuesday, Thursday, and Friday, 9 a. m. (10). 
Daris. Ellinger. Lleblg,G.A, Perkins, G. A. 



Duncan, 
Durfee. 



Hathaway. 



MonilL 



Beid. 



Laboratory Work: Pbofbssob Rowland. Daily. (lOadyanced 
students). 

Duncan. KimbalL Perkins, 0. A. Beid. 

Ellingei Liebig, G.A. Pratt. Bieman. 

Good now. Morrill. 

Mc^or Course: Db. Hastings. Lecture, once weekly, Thursday, 
4 p. m. Laboratory work daily, especially Tuesdays. (16). 
Crum. Emerson, W. H. Keiser. Pratt. 

Day, D.T. Faerber. Newson. Bieman. 

DeWitt. Hall. Nixon. Wamer. 

Ellinger. Hathaway. Peed. Webster. 

General Physics: Minor Courte: Db. Hastings. Daily, 10a. m. 



(80). 

Ames. 

Bayard. 

Biackett. 

Buckler. 

Canfield. 

Donaldaon,W.W. 

Eichelberger. 

Fink. 



Fadeley. 

Gates. 

Gorton. 

Hartogensia. 

Homer. 

Laessig. 

Lamb. 

Lyons. 



McDaniel. 
Outen. 

Penniman,G.D. 
Penniman,W.B. D. 
Perkins, W.H. 
Pleaaants, B. H. 
Bamsbuig. 



Biddick. 

Boberts, D. E, 

Bmedee. 

Stamps. 

Waltemeyer. 

Winslow. 

Woods. 



Laboratory Work: (CUum in Oenered Physics): Db. Hastings 



and Mb. Reid. 

Ames. 

Brackett. 

Buckler. 

Canfleld. 

Donald8on,W.W. 

Eichelberger. 

Fink. 

Fadeley. 



(29). 

Gates. 

Gorton. 

Hartogensis. 

Homer. 

Laeasig. 

Lamb. 

Lyons. 



McDanieL 

Outen. 

Penniman,G.D. 

Penniman,W.B.D. 

Perkins, W. H. 

Pleasants, B. H. 

Bamsburg. 



Biddick. 
Boberts, D. E. 



Stamps. 
Waltemeyer. 
Winalow. 
Woods. 



Cheniistry. (si students). 



Classes meet in the Chemical Laboratory. 




Laboratory Work : Pbofbssob Rbmsbn and Db. Mobsx. Daily. 


(61). 








Applegarth. 


Emerson, W. H. 


Newson. 


Slack. 


Bayley. 


Gilbert 


Omdorir. 


Smedes. 


Boyd. 


Gordon. 


Palmer, A. G. 


Stamps. 


Brackett. 


Hartogensis. 


Piggot. 


Steiner. 


Brao^J.D. 


Hillyer. 


Pleasants, J. 


Stevens. 


Campbell. 


HInkley. 


Bamsbuig. 


Stokes, H.N. 


Canfield. 


Johnston, B. C. 


Bieman. 


Talmage. 


Coale. 


Kelter. 


Boberts, D. E. 


Wall. 


Collins. 


Laessig. 


Bytienberg. 


Webster. 


Day, D.T. 


McClintock. 


Sanger. 


Wiegand. 


Dinsmore. 


Miller, E. G. 


Schaeflfer. 


Wylle. 


Duggan. 


Miller, J. & 


Schubart. 


Yonce. 


Edmond. 


Mills. 


Simpson. 




General Chemistry : Fbofesbob Rbmsxn. Daily, except Friday 


9 a.m. (27). 








Brackett. 


Hartogensis. 


Bieman. 


Stamps. 


Canfleld. 


Hinkley. 


Boberts, D. E. 


Steiner. 


Dinsmore. 


Miller, E. G. 


Byttenberg. 


Talmage. 


Edmond. 


MiUer, J. S. 


Sanger. 


Wals. 


Emerson, W. H. 


Omdorff. 


Schaeffinr. 


Webster. 


GUbert. 


Pleasants,!. 


Slack. 


WyUe. 


Gordon. 


Bamsburg. 


Smedes. 




Physical Chemistry and Chemical Philosophy: Pbofbs- 


sob RXMSXN. 


Lecture, once weekly, Friday, 9 a. m. 


(82). 


Bayley. 


Emerson, W. H. 


Newson. 


Schubart. 


Boyd. 


Gordon. 


Oradorfll 


Simpson. 


Brackett. 


Hillyer. 


Palmer, A. G. 


Black. 


CampbeU. 


Johnston, B. C. 


Piggot. 


Smedes. 


GoUins. 


Kelaer. 


Bieman. 


Stamps. 


Day, D.T. 


Laeasig. 


Boberts, D. E. 


Stokes, H.N. 


Duggan. 


Miller, J. S. 


Sanger. 


Talmage. 


Edmond. 


Mills. 




Webster. 



Analytical iJhemislry : Db. Mobsx. Four times weekly, Mon- 
day, Tuesday, Wednesday, and Thursday, 9 a. m. (8). 
Boyd. HUlyer. laessig. Newaon. 

CampbelL Johnston, B. a Hills. y^->^ - Schubaft 



a Hilto. j<^ ' Schubart. 
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Mineralogy: Db. Williams. Leotnres three timei weekly, Mon- 
day, Wednesday, and Friday, 4 p. m., and practical work, Saturday 
a. m. to 12 m. (9). 

Barley. Newson. Piggot. Talmago. 

Collina. Palmer, A. O. Sanger. Tonce. 

HlUyer. 

Biology. (42 StadentB.) 

daises meet in the Biological Laboratory. 
€teneral Bioiogy: PBorBssoR Habtin. Three times weekly, 
Monday, Tuesday, and Thursday, 11 a. m. (19). 
Abel. Doggao. Jobnaton, R. C. Slack. 

Andrews. Edmond. McCllntock. Steele, &T. 

Bruoe, A. T. Haldeman. Miller, J. 8. Talmage. 

Boyd. Hanna* Nelson. Webster. 

Campbell. Jayne. Boberta,B.T. 

Animai JPhyHotogy and Hisidogys PRorESsoB Mabtik. 
Three times weekly, Monday, Wednesday, and Friday, 10 a. m. 
(12). 

AbeL Friedenwald. Jastrov. McCUntock. 

Andrews. Hanna. Kemp. Nelson. 

Bruce, A. T. Jayne. Lord, J. W. Wilson, H.V. 

AninuU Marphoiogy: Db. Bbooks. Twice weekly, Monday and 
Thursday, 9 a. m. (12). 

Andrews. Howell, W. H, Lee. Nelson. 

Bruce, A. T. Jayne. Mills. OBbom,H.L. 

Conn. Kemp. Nacbtrieb. SteTcns. 

MamnuHian Anatomy: Mb. Coitk. Twice weekly, Tuesday 
and Thursday, 10 a. m. (8). 

Abel. Friedenwald. Lord, J. W. Nelson. 

Andrews. Kemp. McCllntock. Wilson, H.Y. 

Osteology: Mb. Cokk. Twice weekly, Wednesday and Friday, 11 
a. m. (10). 

Andrews. Haldeman. Miller, J. a Boberts,B.T. 

Boyd. Johnston, R. a Nelson. Talmage. 

Campbell. McCUntock. 

Laboratory Work: Pbofessob Mabtik, Mb. Dokalssok, Mb* 

Conn. Daily, 9 a. m. to 6 p. m. (81). 

Abel. Edmond. Kemp. OBbom,H. L. 

Andrews. Friedenwald. Lee. Boberts,B.T. 

Beyer. Haldeman. Lord, J. W. Steele, S.T. 

Boyd. Hanna. McCUntock. StOTens. 

Bmce,A.T. HoweU,W.H. MiUer,J.a Talmage. 

CampbeU. Jastrow. Mills. Webster. 

Donaldson, F. Jayne. Nacbtrieb. Wilson, H«T. 

Duggan. Johnston, R C Nelson. 

Marine Laboratorg: Db. Bbooks. At Hampton, Ya., during 
the summer months. (16). 

Bateson, Lee. Osbom,H. L. Tnttle. 

Conn. McMurrieh. PUlsbury. Wilflon,H.T. 

Earle. MlUs. SewaU. Winslow. 

Jenkins. Nacbtrieb. Stratton. 



Greek. (86 students). 

Classes meet in 181 N. Howard St. 
Seminary: Pbofessob Gildxbslbbyx. Twice weekly, Monday 
and Wednesday, 12 m. (18). 

Amolt. Hnlsinga. Lodge. Miller, a W. E. 

Emerson, A. 

Baden. Glenn, J. Holstad. Slaughter. 

Klmer. GraTCs. Osborne, W.H. Stout. 

17MorlO0rrapA|f •* PBorBssoBGiLDXBSLXBTX. Weekly, Thursday, 
12 m. (12). 

Amolt. Emenon,A. Holstad. Osborne, W.H. 

Baden. Glenn, J. Huisinga. Slaughter. 

Elmer. GraTCS. Miller, C.W. EL Stout. 

CompoeiHon and TransUUicn: Pbofxssob Gildxbslxxyx. 
Twice weekly, Tuesday and Friday, 10 a. m. (10). 

Amolt. GraTcs. Lodge. Slaughter. 

Ehner. Holstad. MiUer, d W. E. Stout. 

Glenn, J. Huisinga. 



ThucydideSf bx. yii: Pbofxsibob C. D. Mobbis. Pour times 
weekly, Tuesday, Wednesday, Thursday, and Friday, 12 m. (12). 

Beyan. Glenn, J. McLane. Slaughter. 

Fink. Howard. Pease. Wals. 

Foflsum. Loane. Roberts, B.T. WUkens. 

Homer: Iliad: Pbofissob C. D. Mobbis. Weekly, Wednesday, 
9 a. m. (6). 

Alden. Egge. Stein. Tolman. 

Dunlap. Foesum. 

ZyHtis: Db. Spibkxb. Four times weekly, Tuesday, Wednesday, 
Thursday, and Friday, 11 a. m. (8). 

Foasnm. Hodges. Hough. Williams, L. 

Harry. Homer. Stein. Williams, W. K. 

New Testament Criticisn^ : Mb. Habbis. Twice weekly, Tues- 
day and Thursday, 9 a. m. (6). 

Bevan. Glenn, W.L. James. Stout. 

Dunlap. 

Jhrose Composition: 

Claaa A, Pbofessob C. D. Mobbis. Weekly, Monday, 12 m. (10). 
Bevan. Glenn, J. McLane. Wals. 

Fink. Howard. Roberts, B.T. Wilkena. 

Foesum. Loane. 

CUiM B. Db. Spixkxr. Weekly, Monday, 11 a. m. (8). 
Foesum. Hodges. Hough. Williams, Lu 

Harry. Homer. Stein. Williams, W. K. 

Cl€usicai Antiquities: Db. Emxbsok. Twice weekly, Tuesday 
and Thursday, 4 p. m. (4). 
Lodge. Pease. Slaughter. Wilkens. 

Xiatili. (86 Students). 

Classes meet in 181 N. Howard 8t 
Seminary: Terence: Db. Wabbxn. Twice weekly, Tuesday and 
Friday, 11 a. m. (12). 

Baden. Holstad. Miller, C. W. E. Slaughter. 

Elmer. Huisinga. Osborne, W.H. Stout 

Graves. Lodge. Pease. Zweixig. 

Palaeography : Db. Wabbxn. Weekly, Wednesday, 11 a. m. 
(10). 

Elmer. Lodge. Pease. Stout. 

GraToe. MiUer,C.W.E. Slaughter. Zweixig. 

Holstad. 08bome,W. H. 

Aulus QeUius: Db. Wabbxk. Weekly, Thursday, 10 a. m. 
(10). 

Ehner. McLane. Roberts, B.T. Stout. 

Glenn, J. Pease. Slaughter. Wals. 

GraTCS. Pleasants, J. 

Cieero and Pliny^s Letters : Db. Wabbxk. Three times weekly, 
Tuesday, Wednesday, and Friday, 10 a. m. (6). 

Glenn, J. Pleasants, J. Eoberts, B. T. Walx. 

McLane. 
The meetings on Wednesday are deToted to reading Latin at sight 

Lucretius : Pbofxssob 0. D. Mobbis. Four times weekly, Tues- 
day, Wednesday, Thursday, and Friday, 10 a. m. (4). 
Bevan. Loane. Stein. Wilkens. 

The meetings on Wednesday are devoted to reading Latin at sight. 

Livy: Db. Spibkxb. Four times weekly, Tuesday, Wednesday, 
Thursday, and Friday, 9 a. m. (16). 

Doub. Frederick. Howard. Williams, Lb 

English. Harry. Pleasants, & H. Williams, W. K. 

Fadeler. Hodges. Price. Woods. 

Fiiield,J.a Hough. Bcaife. 

Hrose Composition: 

CUmA: Db. Wabbxk. Weekly, Monday, 10 a. m. (5). 

Glenn, J. Pleasants, J. Boberts,aT. WsLl 

McLane. 

Class B: Pbofxssob 0. D. Mobbis. Weekly, Monday, 10 b. m. 

(4). 
Beyao. Loane. Stein. Wilkens. 
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Cla99 C: Db. Spiekxb. Weekly, Monday, 9 a. m. (16). 
Doub. Frederiok. HowRrd. WillUma, L. 

Englldi. Harry. Pleasants, R.H. WlUianu, W. K. 

Fadeley. Hodges. Price. Woods. 

Flfield, J. a Hough. Scaifs. 



Sliemitio liang^aaceB. Protsssob Hauft. (9 students). 

A.B9yrioloificdl Bkcercises* (For advanced Assyriologists, in- 
cluding reading at Bight of bilingual texts). Two hours weekly, 
Saturday, 12-2 p. m. (1). 
Lehmann. 

SutnerO'Aeeadian: Weekly, Monday, 2-4 p. m. (4). 

Adler. Amolt Frothingham* Lehmann. 

Assyrian : Twice weekly, Tuesday and Thursday, 8 p. m. (6). 
Adler. . Gaebelein. Frothingham. Lehnuum. 

Arnolt. 

Arabic: Weekly, Wednesday, 8 p. m. (6). 

Adler. Cole. Holsinga. Lehmann. 

Arnolt. 

Hebrew: Twice weekly, Tuesday and Thursday, 4 p. m. (8). 
Adler. Cole. Grape. Hoizinga. 

Arnolt. Frothlngham. Harris. Lehmann. 

Ethiopic : Weekly, Wednesday, 4 p. m. (6). 

Adler. Frothingham. Hazzia. Lehmann. 

Arnolt. Gaebelein. 

Sanskrit and the oomparatiwe grammar of 
tbe oi^^nate lanKuages. Db. Bloomfixld. (16 stu- 

dents). 

Classes meet in 187 N. Howard St. 

Elementary Sanskrit: Twice weekly, Tuesday, 9 a. m. ; Friday, 
12 m. (4). 
Adler. Holsinga. Jagemann. Tolman. 

Advanced Sanskrit: 

QikuntaXa : Weekly, Saturday, 10' a. m. (8). 
Bpieker. Todd. Warren, H. a 

Kau^ka-Satra (from the Manuscripts) .* Weekly, Tuesday, 8 p. m. (1). 
Warren, H. Ci 

Jiig Veda .- Weekly, Wednesday, 10 a. m. (4). 
Lehmann. Spieker. Todd. Warren, H. C 

JPali : Weekly, Thursday, 10 a. m, (1). 
Warren, H. a 

€!ompar€Uive PhUoioyy: Weekly, Monday, 4 p. m. (18). 

Adler. Evenson. Jagemann. Tolman. 

Arnolt Holstad. Lehmann. Wilkens. 

Barton. Hoizinga. Spieker. Wright. 
Egg«. 

Oennan. (57 students.) 

Middie High German : Db. Dippold. Twice weekly, Monday 
and Thursday, 9 a. m. (8). 
Egge. Gates. Wright. 

StU&bungen and Syntax: Mb. Baddatz. Second Wednesday 
of each month, 2.80 p. m. (6). 

Bohme. Friedenwald. Gates. Glenn, J. 

Egge. 

Beast Epic and Middle Law German: Db. Gxbbbb. 

Weekly, Wednesday, 4 p. m. (5). 

Egge. Emerson, A. Tolman. Wright. 

Erenson. 

German lAterature {Lectures in Oennan): Db. D'ippolb. 

Alternate Saturdays, 10 a. m. (11). 
. Arts. DeWitt. Gates. Tolman. 

Bowen. Bohme. Loane. Wright. 

CromweU. Egge. Miller, E.G. 

(Major Course). 
Goethe: Faust: Db. Dippold. Twice weekly, Tuesday and Friday, 
10 a.m. (9). 

Arts. Cromwell. Dohme. Tolman. 

Alden. I>eWitt. Miller, E.G. Wright. 

Cobb. 



JOessiny: Nathan d, Weiss: Db. Pippold. Twice weekly, Mon- 
day and Wed4esday, 10 a. m. (6). « 
Arts. DeWitt. . Graves. Miller, E.G. 
OromwelL Dohme. 

JProse Composition: Mb. Baddatz. Weekly, Thursday, 2.80 
p. m. (11). 

Arts. Dohme. Glenn, J. Tolman. 

CromweU. Friedenwald. Miller, E. G. Wright. 

De Witt. Gates. Perkins, W. H. 

[Minor Course,) 

Schiller: Maria Stuart: Db. Dippold. Twice weekly, Tuesday 
and Thursday, 11 a. m. (22). 

Ames. Fsdeley. Lyons. Btowk 

Barton. Fifleld,J.C McDaniel. Waltemeyer. 

Cobb. Fink. Pennlman,W.BJ). Winslow. 

Donaldson,W.W. Gilbert Bamage. Wiegand. 

Doub. Hartogensis. Riddick. Wingert* 
English. Lord, J. D. 

Goethe : Egmont : Db. Dippold. Twice weekly, Wednesday and 

Friday, 11 a. m. (20). 

Ames. FifleId,J. C Lyons. Stow. 

Donaldson,W.W. Fink. McDaniel. Waltemeyer, 

Doub. Gilbert Fenniman,W.B.D. Winslow. 

English. Hartogensis. Biddick. Wl^nd. 

Fadeley. Lord, J. D. Bmedes. Wingert 

Brose Composition : Mb. Saddatz. Weekly, Friday, 2.80 p. m. 
(24). 

Ames. English. Johnston, B. C Biddick. 

Cobb. Fifield,J.C. Lord, J. D. Slaughter. 

Donald8on,W.W. Fink. Lyons. Stow. 

Doub. Gilbert McDaniel. Waltemeyer. 

Eichelberger. Gorton. Penniman,W.B.D. Wiegand. 

Ellinger. Hartogensis. Price. Winslow. 

Minor Course : Second Section : Db. Dippold. Thrice weekly, 
Monday, Wednesday, and Thursday, 2.80 p, m. (16). 
Brackett Cobb. Lamb. Slaughter. 

Brice. Doub. Newson. Waller. 

Buckler. Dunlap. Onten. Williams, W. K. 

Burton. English. Sato. 

Classes for German Conyersation meet twice weekly, Wednesday and Satur- 
day, 1^ a. m. 



Romance Lansuages* (80 students). 

Classes meet in 111 W. Monument 8t 
Advanced Courses: Provencal: Anglo Norman: Old French: 
Portuguese: Mb. Blliott. (4 classes.) Four times weekly, Mon- 
day, Tuesday, Wednesday, and Thursday, 10 a. m. (6). 
Bowen. Jagemann. OBbome,W.H. Warren, F.M. 

Fontaine. 

Advanced Courses : Spanish and Portuguese DiaUets : Oomparative 
Cframmar of Romance Languages : Ladinian : Mb. Elliott. (8 
classes.) Three times weekly, Tuesday, Wednesday, and Thursday, 
11a.m. (6). 

Bowen. Jagemann. Todd. Warren, F.M. 

Fontaine. 

Erench PhiMoyy, EhonetieSt etc, : Mb. Elliott. Weekly, 
Monday, a. m. (8). 

BeTan. Fink. Lyons. Warren, F. M. 

Bowen. Fontaine. Osbome,W.H. Wiegand. 

Italian : Mb. Todd. Three times weekly, Monday, Tuesday, and 
Wednesday, 9 a. m. (9). 

Kemp. Perklns,W. H. Wiegand. 



Bowen. 

Fink. 

Fontaine. 



Lyons. 



Warren, F.M. 



Wilkens. 



Spanish : Mb. Todd. Twice weekly, Thursday and Friday, 9. a. m. 
(8). 

Arnolt Kemp. Lord, J. W. Warren, F.M. 

Bowen. Lord, J. D. Perkins, W.H. Wilkens. 

Erench : Major Course : Mb. Todd. Four times weekly, Tues- 
day, Wednesday, Thursday, and Friday, 1 p. m. (6). 
Bevan. Fink. OBbome,W.9r->. Wiei 

Drain. Lyons. 



legand|^ 

Digitized by ^OOQ IC 



26 



JOHNS HOPKINS 



[No. 27. 



Fi'eneh : Minor Course : Hb. Todd. Daily, 12 m. (18). 

Adler. ^gg«- Johnston, &0. Pennimmn.W.B.D. 

Carey. Fifteld, J. C. Lae«ig. Pleasanta, B. H. 

Conn. Hinkler. Loxxl,J.D. Stoir. 
Drain. 

One exeroise weeklj of both the Major and Minor Conreas is deToted to 
Prose CJom position. Classes for French Conyersation also meet dail/. 



EngUgh, (46 Stndents.) 

Glasses meet in 111 W. Monament St 
Old Saxon : Heliand: Dr. Wood. Weekly, Thursday, 12 m. (4), 
EiKge. ErenBon. Tolman. Wright. 

AngiO'Stzxon: Advanced Course: Beowulf : Dr. Wood. Twice 
weekly, Monday and Wednesday, 10 a. m. (6). 
Cmnu ErenBon. Tolman. Wright. 

Egg*. 



(Mqjor Course). 

AnglO'SfMXon : Sweei^M Reader: Dr. Wood. 
day and Wednesday, 12 m. (8). 
Alden. Burton. Danlap^ 



Twice weekly, Mon- 



Brice. 



Cobb. 



GaUst. 



Stein. 
Waller. 



Early Mnglish : 1800-1400 A, D. : Morru and SkeaVs Specimtna, 
Fart II. ; Dr. Wood. Twice weekly, Tuesday and Friday, 12 m. 
(8). 

Alden. Burton. Dnnlap. Gates. 

Brice, Cobb. E;gge. Wallet. 

{Minor Course). 
English BhoneHcs: Dr. Wood. Weekly, Monday, 11 a. m. (10). 
Alden. Cobb. Gates. Waller. 

Brloe. Cromirell. Tolman. Wilkens. 

Burton. Dunlap. 

Early English: Chaucer: Dr. Wood. 
a. m. (10). 

Alden. Cobb. Gates. 

Brioe. CromwelU Stein. 

Burton. Dunlap. 



Weekly, Wednesday, 11 



Waller. 
Wilkens. 





Browne. 


and Thursday, 11 a. m. (9). 




Alden. Cobb. 


Dunlap. 


Brice. Cromwell. 


Gates. 


Burton. 





Twice weekly, Tuesday 



Waller. 
Wilkens. 



Orammatieal and Bheiorical Exercises : Dr. Wood. 
Weekly, Friday, 11 a. m. (10). 

Brioe. CromweU. Gates. WaUer. 

Egge. Stein. Wilkens. 



Burton. 
Cobb. 



Fisher. 



English lAieraiure: (P. ff. E. Oouree): Dr. Browkb. Twice 
weekly, Wednesday and Thursday, 12 m. (81). 



Ames. 


English. 


Homer. 


Biddick. 


Bayaxd. 


FSdeley. 


Hough. 


Waltemeyer. 


Buckler. 


Fllleld,J.C. 


Howard. 


Williams, L. 


CromweU. 


Frederick. 


Lamb. 


Wimam8,W.K. 


Doub. 


Friedenwald. 


McDanieL 


Winslow. 


Dohme. 


Gorton. 


Omdorff. 


Woods. 


I>onaldBon,W.W. 


Harry. 


Price. 


Wylie. 


Elchelberger. 


Hodges. 


Pleasants, B. H. 





History and Politioal Solenoe. (86 studenu). 

Seminary : Dr. Adams. Weekly, Friday, 8-10 p. m., in Bluntschli 
Library. (82). 



Alden. 


Gould. 


BandalL 


Bemis. 


Holcomb. 


Bich. 


Berry. 


Hebden. 


Bl«g«. 


Dewey, D. B. 


Ingle. 


Bose. 


Dewey, J. 


Johnson, J. 


Sato. 


Dixon. 


Kennard. 


Scaife. 


Fisher. 


Levermore. 


Shaw. 


Goodman. 


Bamags. 


Shinn. 



Sellers. 
Steel, W. B. 
Thomas, fi. T. 
Warren, F, M. 
Wilhelm. 
Wilson, W. 
Worthington. 
Tager. 



American History: Dr. Adaics. Weekly, Thursday, 12 m., 
in Bluntschli Library. (27). 



Alden. 

Bemis. 

Berry. 

Dewey, D.R. 

Dixon. 

Fisher. 

Gould. 



Holcomb. 

Ingle. 

Kennard. 

Levermore. 

Bamage. 

Randall. 

Rich. 



Bigg«. 

Sato. 

Scaife. 

Shaw. 

Shinn. 

Steel, W. B. 

Thomas, B. T. 



Thomas, W.J. 
Warren, F. M. 
Wilhelm. 
WilaoD, W. 
Worthington. 
Ysger. 



Church History : Dr. Adams. Twice weekly, Monday and Tucs- 
day, 11a. m., in Room 0. (22). 



Alden. 

Applegarth. 

Arts. 

Bayard. 

Dawson. 

Dewey, D. B. 



Drain. 
Fisher. 
Fossum. 
Glenn, J. 
Glenn, W. 
Holcomb. 



James. 

McLane. 

BandalL 

Biggs. 

Byfctenbeig. 



Steiner. 
Steel, W. B. 
Thomas, B. T. 
Warren, F. M. 
Worthington. 



Iniernational Law: Dr. Adams. Three times weekly, Monday, 
Tuesday, and Wednesday, 12 m., in Bluntschli Library. (20). 



Arts. 

Berry. 

Dewey« D. 

Dewey, J. 

Dixon. 

Drain. 

Gould. 



Holcomb. 

Ingle. 

James. 

Kennard. 

Levermore. 

Lyons. 

Bamage. 



Bandall. 

Bich. 

Sato. 

Scaife. 

Shaw. 

Shinn. 



Steel, W. B. 
Thomas, B. T. 
Wilhelm. 
Wilson, W. 
Worthington. 
Ysger. 



Political Economy: Advanced Oouree: Dr. Ely. Three timea 
weekly, Monday, Wednesday, and Friday, 4 p. m., in Bluntschli 
Library. (26). 



Bemis. 


Ingle. 


Riggi. 


Thomas, W.J. 


Berry. 


Kennard. 


Sato. 


Waller. 


Brice. 


Leyermors. 


Shaw. 


Wilhelm. 


Dewey, D. B. 


Bamage. 


Shinn. 


Wilson. W. 


Dixon. 


Bandall. 


Steel. W. B. 


Worthington. 


Gould. 


Bich. 


Thomas, B. T. 


Yager. 


Holcomb. 









English Constitutional History: Siubbe* Select Chartere : Dr. 
Jamesok. Weekly, Friday, 12 m., in Room 9. (10). 

Arts. Lyons. Thomas, B. T. Worthington. 

Dewey, D. B, Bandall. Wilson, W.' Yager. 

Lerermore. Scaife. 

English and French History : Dr. Jameson. Three times 
weekly, Wednesday, Thursday, and Friday, 11a. m., in Boom 9. (12). 

Applegarth. Dawson. Howsrd. Biggs. 

Arts. Drain. McLane. Byttenberg. 

Bayard. Glenn, W.L. Bandall. Steiner. 

Bolitical Economy: Undergraduate ^Oouree : Dr. Ely. Daily, 



1 p. m., in Room 9. (18). 

Applegarth. Drain. Hughes. 

Artz. Glenn.W. L. Kennard. 

Brice. Hinkley. Lord, J. W. 

Carey. Holcomb. Miller, KG. 

Dawson. Howard. 



Introductory Historical Lectures : (P. H. E, 
Adams. Weekly, Friday, 12 m., in Room B, 111 W. 
(34). 

Ames. Fiaher. Hughes. 

Bayard. Friedenwald. Lamb. 

Buckler. Gorton. McDaniel. 

Dohme. Harry. Omdorff. 

Donald8on,W.W. Hartogensis. Pleasants, B. H. 

Doub. Hodges. Price. 

Elchelberger. Holcomb. Biddick. 

English. Homer. Steel, W. B. 

Fsdeley. Hough. 

Greek and JHoman History: {P. H. E. Oouree): Dr. Jameson. 
Twice weekly, Monday and Tuesday, 12 m., in Room B, 111 W. 
Monument St. (81). 



Penniman, G.D. 
Price. 
Biggs. 
Scaife. 

Oouree) : Dr. 
Monument St. 

Stein. 

Waltemeyer. 
Williams, L. 
WlUiama, W. K. 
Wingert. 
Winalow. 
Woods. 
WyUe. 



Ames. 


Fadeley. 


Hough. 


Waltemeyer. 


Bayard. 


Frederick. 


Hughes. 


Williams, L. 


Buckler. 


Friedenwald. 


Lamb. 


Williams, W.K. 


Dohme. 


Gorton. 


McDaniel. 


Wingert, 


Donaldson,W.W. 


Harry. 


Omdorff. 


Winsiow. 


Doub. 




Pleasants, B. H. 


Woods. 


Elchelberger. 


Hodges. 


Price. ^^->. 


Wylifc 


English. 


Horner. ^. 


i.i.Bi«PH ^O 


oalp 
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History of PhiloBophy, LokIo, eto. (16 student*). 

Cla8s«a meet in 187 N. Howard 8t. 
SenUfUMry {Spinota^s Ethic) : Professor G. S. Horris. Twice 
weekly, Tuesday and Thursday, 12 m. (5). 
Dewey, J« Jastroir. Byttenberg. Steiner. 

Fisher. 

History of Oerman Philosophy: Protessor O. S. Morris. 
Three times weekly, Monday, Wednesday, and Friday, 4 p. m. (8). 
Barton. Fiaher. Jastrow. Byttenbarg. 

Dewey, J. Friese. Oibom,H. U Steiner. 

History of Phiiosophy: PRorBssoR G. S. Morris. Twice 
weekly, Tuesday and Thursday, 4 p. m. (8). 
Fisher. Friese. Kemp. 

Logic (Advanced Oaurae) : Mr. Peiroe. Twice weekly, Tuesday and 
Friday, 9 a. m. (4.) 
Dewey, J. Jastrow. HiUer,C.W.E. Taber. 

Philosophical Terminology : Mr. Peirce. Lectures weekly, 
Thursday, 4 p. m. (2). 
Dewey, J. Jastrow. 

lA>gie (EUemcniary Otmrae) s Mr. Harris. Daily, 1 p. m. (8). 
CampbeU. Kemp. Lord, J. W. Byttenberg. 

Friedenwald. Loane. OmdorfL Steiner. 



Psyobology, eto. Dr. G. Staklet Hall. 

Classes to be formed in the second half-year. 



Dranrins. (80 students). 

Mr. Newell. Daily, except Wednesday, 1 to 6 p. m. 
(i^e-Zrand Drawing)^ 

Glenn, W. L. 
Haldeman. 
Hartogensis. 
HiUyer. 
Howell, W. H. 
Johnston, B. C 



Andrews. 
CampbeU. 
Carey. 
Dohme. 
English. 
Fadeley. 
Glenn, J. 
( JfeeAantoiZ Drawing^' 
Biasing. 
Cram. 



Laessig. 
Lee. 
Nelson. 
Osbom, H. L. 
^enniman,G.D. 
Perkins, W. H. 



Eichelberger. 



Gorton. 



Pleasants, J. 

Biddick. 

Stein. 

Thomas, B. T. 

Winslow. 

Waltemeyer. 



MeDanlel. 



Eloontion* (42 students). 



R. WOODWOBTH. 


Daily, 10 a. m. 


to 1 p. m. 




Arte. 


Doob. 


Lee. 


Price. 


Bayard. 


English. 


Loane. 


Boberts, B. T. 


Bey an. 


Fi&eld,J.C. 


Lodge. 


Scaife. 


Bemls. 


Fink. 


Lyons. 


Slaughter. 


Bowen. 


Fisher. 


Omdorff. 


Stein. 


Canfield. 


Frederick. 


Onborn, H. L. 


Tolman. 


Cobb. 


Frothingham. 


Pease. 


WaUer. 


Crowe. 


Gerber, A. 


Penniman,G.D. 


Wiegand. 


Dewey, J. 


Glenn, W.L. 


Perkins, W.H. 


WlUiams,L. 


Dixon. 


Harry. 


Pleasants.!. 


Williams, W.K. 


Dohme. 


Kennard. 







Physioal Culture. Dr. Hartwell. Daily. 

Classes will meet as hereafter announced. 



APPOINTMENTS OF SOCIETIES. 



Scientific Association. 

Professor SyWester, President. Meets on the firat Wednesday of each month In Hop- 
kins Hall, 8 p. m. 

Historical and PolUicai Science Association. 

Dr. H. B. Adams, Secretary. Meets weekly, Friday, in Bluntschli Library, 8 p. m. 

MaihenuUical Society. 

Professor SyWester, President. Meets on the third Wednesday of each month in 
room 16, 8 p. m. 

Metaphysical Society . 

Professor G. 8. Morris, President. Meets on the second Tuesday of each month in 187 
N. Howard Street, 8 p. m. 

Philological Ansociation. 

Professor GildersleeTO, President. Meets on the first Friday of each month in Bent- 
ley HaU, 12 m. 



The Natuxalists' Field Club meets as annoanoed from time to time. 

The SooiBTT for the study of Eholish Philoloot meeta alternate Mondays, at 8 p. m. 

The SooETT for the stndy of Shemitio Philoloot meets weekly, Satuxdat, at 8JK> 



The Clubs for BxADiiro the Sgxbbtific Journals meet as follows: 

A Phytiet, weekly, Wednesday, 9 a. m. ; Jm Biology, weekly, Wednesday. 9 a. m. ; 
In Ckemiiiry, as announced. 



Meeting of the Maryland Historical Socibty, second Monday of each month, 8 p. m., 
comer of Saratoga and St. Paul Sts., 

Meeting of the Maryland Academy of Scibncbs, first and third Mondays of each 
month, 8 p. m., comer of Saratoga and St. Paul Sta. 



CONSULTATION HOURS. 

(Unless otherwise indicated the rooms designated are in the University Buildings, corner of Howard and Ross Streets.) 



In order to promote economy of time, on the part of students as well 
as officers, brief consultations may be had with the gentlemen below- 
named at the hours and places indicated. In case prolonged conference is 
desirable, special appointments may be made, by notes exchanged at the 
registrar's office, or otherwise. The person named will usually be acces- 
sible for some minutes after the ap|)ointed hour. The appointments do 
not include Saturday. 

Students are requested to call at the hours named, unless there are excep- 
tiontU reasons for coming at some other time. 



GlLMAV. D. C. 

Adams, H. B. 
Bloomfield, M. 
Brooks, W. E. 
Browne. W. H. 
Craio. T. 
Klt, R. T. 
Elliott, A. M. 
Franklin, P. 

OiLDBRSLBKVB, B. L. 

Harris, J. R. 
Hartwell, E. M. • 
Hastings, G. S. 
Haupt, p. 



President's Office, 


1 p. m 


Bluntschli Library, 


9 a. m 


128 W. Madison St, 


12 m 




11 a. m, 


Library. 


9 a. m to 5 p. m 
12 m. 


/2com 18 


Bluntschli Library. 


1 p. m. 
:2 m. 


Ill IT. Monument St, 


Room 18. 


• 12 m 


181 Howard St, 


11a. m 


187 Howard St. 


9 a. m. 


Regiatrar'b Office. 


9 a. m. 


Ri'Om 8. 


11 a. m 


118 W, Monument SL 


(except Monday.) 5 p. m 



Jameson, J. F. 
Martin, H. N. 
mobkih, c. d. 
Morris, O. S. 
Morse, H. N. 

l^EWBLL, H. 

Peirce, CS. 
Rabillon, L. 
Rbmsbn, I. 
rowland, h. a. 
Spiekkb. E. B. 
Story, W. E. 
Sylvester, J. J. 
Todd, U. A. 
Warrbn, M. 
Williams, G. H. 
Wood, H. 
WOODWORTH, C. L. 



Bluntschli Library, 

Biological Laboratory, 

181 Howard St, 

1S7 Howard St, 

Chemical Laboratory, 

Room 19. 

187 Howard St. 

RoomS. 

Chemical Jjaboratory, 

Physical Laboratory. 

181 Howard St, 



11 

1 

2 

(except Wed.) 1 

(Tues. and Fri.) 9 

11 
10 
^ 10 
Room 15. (As posted at room) 11 a. m. and 
Room 17, 8 

111 W, Monument SL 

84 W, Monument St, . 2 

Chemical Laboratory, 9 

111 IT. MonvmentSt. 11 

Hopkins HaU, 9 a. m. to 



12 
12 
a. 
P- 
P- 
p. 
a. 
12 
a. 
a. 
a. 
12 

fi 

P- 



12 



m. 
m. 
m. 
m. 
m. 
m. 
m. 
m. 
m. 
m, 
m. 
m. 
m. 
m. 
m. 
m. 
m. 
m. 



Treasurer's and Seyisirar's Offices. 



These offices are open daily, except Saturdays, from 9 a. m. to 6 p. m., 
and on Saturdays from 9 a m. to 8 p. m., and from 4 to 4 80 p. m. 

The Janitor, when not about the building, may be found at 111 W. 
Monument St. 
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STANDING ANNOUNCEMENTS. 



JOHNS HOPKINS UNIVERSITY. 
Opened for Inftniotioa la 1876. 

The Johns Hopkins University was founded 
by the munificence of a citizen of Baltimore, 
Johns Hopkins, who bequeathed the most of his 
large estate for the establishment of a Univer- 
sity and a Hospital. It was intended that these 
institutions should cooperate in the promotion of 
medical education. The Hospital buildings are 
approaching completion. 

The foundation of the University is a capitol,* 
Sn land and stocks, estimated in value at more 
than $3,000,000; the capital of the Hospital is 
not less in amount. 

The University was incorporated under the laws 
of the SUte of Maryland, August 24, 1867. 
Power to confer degrees was granted by the 
Legislature in 1876. 

Suitable buildings have been provided in Bal- 
timore at the corner of Howard and Little Ross 
Sts., and are furnished with the necessary appa- 
ratus and books. 

AcADSuio Staff, 1888-4. 

Banikl C. Oxlmak, ll. d., PreHderU qf the IMvenUjf, 
Basil L. Oiu)kbsi.bbve, ph. d., ll. d., Pr^tuor qf Greek, 
Paul Haupt, ph. d., Prttfetwr ^ the Shetnilie Language*, 
H. Nbwkll Maktik, dr. sc., a. ic., Profestor qf Biology and 

JHreotor qf the Biohffical Laboratory. 
Chablvs D. Morbis, a. h., OoUegiate Frofeeavr qf LaHn a$ui 

Greek, 
Iba Rbmsbv, m. d., ph. d., Prqfeteor of ChemUtry and Diree- 

tor of ike Chemical Laboratory, 
Hbnby a. Bowlamd, ph. d., Prqfeuor qfPhytiet and Dire^ 

tor of the PhyHeal Laboratory, 
J. J. Sylvbstbb, f. b. 8., d. a l., Prcfeuor itf Malhematiee. 
JoHH S. BiLUVoa, M. D., Leelwrtr on Municipal Hygiene, 
Jambs Bbtcs, d. c. l.. Lecturer on Soman Law. 
J. Thacheb Clabkb, Ledurtr on Oauieal Arehaotogy, 
HiBAM CoBSOK, A. K., LL. D., Leciwrer on English LUerature, 
6. Stamlbt Hall, ph. d., Leehtrer on Ptyehology. 
J. Bbnoel HABBXa,.A. M., Lecturer on New Tasiament Greek, 
H. Von HoLST, PH. D., Lecturer on History, 
Obobob S. Mobbis, A.M., PH.D., Lcdurer on the History qf 

Philosophy, 
Chablbs 8. Pbibcb, a.m., s. b., Lecturer on Logic 
LAoKCB Babillob, bach, is LETT., Lecturer on French Ltt- 



William Tbblbasb, s. b., Lecturer on Botany, 
Hbbbbbt B. Adams, ph. d., Associate Professor of History. 
MaubicbBloomvibld, ph. D.t Associate Prqfessor ofSanskriL 
William K. Bbooks, ph. d., Associate Prqfessor of MorphU' 

ogy and Director qf the Chesapeake 2MUogtcal Laboratory, 
Thomas CBaio, ph. d., Associau Prqfessor qf Applied Matho- 

maOcs. 
Chablbs 8. Hastikqs, ph. d., Associate Prqfessor qf Physics 

and Sub-IHreetor of the Physical Laboratory, 
Habmob N. Mobsb, ph. d., Associate Prqfessor of Chemistry 

and Sub-Director of the Chemical Laboratory, 
William E. 8toby, ph. d., Associate Professor of 3fathematies. 
MiKTON Wabbbn, ph. d.. Associate Professor qf Latin, 
William dAXD Bbowmb, m. d., Librarian and JExaminer in 

EnglUh. 
A. Mabshall Elliott, a. m., Associate in Bomance Lan- 
guages,. 
RiCHABD T. Ely, ph. d., Associate in Political Economy, 
Fabian Fbamkliit, ph. d., Associate in Mathematics. 
J. Fbanklin Jameson, ph. d., Associate in History. 
Philip R. Uhlbb, Associate in Natural History. 
Gbobqb H. Williams, ph. d., Associate in Mineralogy, 
Hbnby Wood, ph d., Auociate in English, 
Charles F. Baddatz. Etaminer in German. 
G. Theodobb Dippold, ph. d.. Instructor in German, 
Edward M. Habtwell, m.d., ph.d., Instructor in Physical 

Culture, 
Hugh Newell, Instructor in Drawing. 
Henry A. Todd, a.b., Indmctor in Bomance Languages. 
Chablbs L. Woodworth, Jr., Instructor in EUnnUion, 
Herbert W. Conn, a.b., Assistant in Biology. 
H. H. Donaldson, a. b., Assistant in Biology. 
Otto Luqobb, Assistant in Biology. 
Harry F. Reid, a. b., Assistant in Physics. 
Edwabd H. Spikkbb, ph. d., Assistant in Latin and Greek. 
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PLAN OF THE CIRCULARS. 

The Johns Hopkins University Circulars are 
published at convenient intervals during the 
academic year for the purpose of communicating 
intelligence to the various members of the Univer- 
sity in respect to work which is here in progress, 
as well as for the purpose of promulgating offi- 
cial announcements from the governing and 
teaching bodies. During the current academic 
year, successive circulars may be expected in the 
months of January, February, March, April, 
May, and June, to be followed at the close of the 
year by an Index. 

Although these circulars are designed for the 
members of the University, they have frequently 
been called for by institutions and libraries at a 
distance, and also by individuals who are inter- 
ested in the literary and scientific activity of 
this University. Subscriptions and exchanges 
are therefore received. 

TERMS OP SUBSCRIPTION. 

For the current year, 1883-4, one dollar. 

For the year 1882-8, (156 pp. in cloth covers), 
«2. 

For the years 1880-2, (2&0 pp. in cloth covers), 
$6. 

Subscribers to the Circulars will also receive the 
Annual Register and Report of the University. 

All subscriptions should be addressed to the 
"Publication Agency of the Johns Hopkins 
University." 

Communications for the Circulars should be 
sent in prior to the first day of the month in which 
they are expected to appear. 



HOPKINS HALL LECTURES. 
Hotioe in Respeot to the Admission of the Public. 
In answer to inquiries, and in correction of 
some current misapprehensions, the following 
statements are made in respect to these courses of 
lectures annually given in the Johns Hopkins 
University. 

1. These coutms are academic lectures, designed pri- 
marily for the members of the Uuivenlty, ana supple- 
mentary to the regular class-room work of the students. 

2. Aa the members of the University rarely require the 
entire room, the Trustees hare taken great pleasure in in- 
viting other persons, not connected with the University, to 
attend. 

8. As these lectures are not Intended for popular enter- 
tainment, but for the.instruction of studenta, thoee persons 
first receive tickets, in most cases, who are known to be es- 
pecially interested in a particular course,— ladies as well as 
gentlemen. Preference is thus given according to the char- 
acter of the course, to teachers in other institutions, public 
and private; students of medicine, law, etc.; professional 
men and others. If any tickets remain undistributed, they 
are given out to those who may have applied for them, in 
order of application. 

4. The hall is full when 200 hearers are present ; it is un- 
comfortable if more are admitted. Not infrequently two 
or three times that number of persons apply for admusion, 
and often applications for tickets cannot be granted. To 
give the lectures elsewhere would alter their character as a 
part of the ordinary academic work of the Univenity. 

6. There is no general coarse ticket issued. Applications 
should state specifically the course for which tickets are 
desired. Programmes and other current information per- 
tinent to university work may be found in the University 
Circulars, sent to subscribers on the payment of one dollar 

Jer annum, either by Messrs. Cushings A Bailey, Messrs. 
ohn Murphy & Co., or the University. 
The usage of giving personal notification is not likely to 
be continued, and those therefore who have been accus- 
tomed to receiving such announcements, should hereafter 
consult the Circulars. ' 

6. It will save much delay if applications for tickets and 
inquiries on these and other routine matters are addressed 
not to individuals but to the Johns Hopkins University, 
by postal card, and answers will be promptly returned by 
mail. Personal applications consume time needlessly. 

i9*The lectures begin at 5 o'clock punctually. The doors 
of the hall are opened at fifteen minutes before 5, and the 
lectures do not exceed an hour in the delivery. 



PUBLICATIONS ISSUED UNDER THE 
AUSPICES OF THE UNIVERSITY. 

I. American Journal of Mathematics. 

The publication of this Journal commenced in 

1878, under the editorial direction of Professor 
Sylvester. Five volumes of about 400 pages each 
have been issued, and the sixth is in progress. 
It appears quarterly, in the quarto form. Sab* 
Bcription $5 per year. Single numbers $1.50. 

II. American Chemical Journal. 

This Journal was commenced in 1879, with 
Professor Remsen as editor. Five volumes of 
about 450 pages each have been issued, and the 
sixth is in progress. It appears bi-monthly. 
Subscription $3 per year. Single numbers 60 cts, 

III. American Journal of Philology. 

The publication of this Journal commenced 
in 1880, under the editorial direction of Professor 
Qildersleeve. Three volumes of about 570 pages 
each have been issued, and the fourth is in pro- 
gress. It appears four times yearly. Subscrip- 
tion $8 per volume.. Single numbers $1.00. 

IV. Studlee from the Biological 
Laboratory. 

[Induding the Chesapeake Zoological Laboratory.] 
The publication of these papers commenced in 

1879, under the direction of Professor Martin, 
with the assistance of Dr. W. K. Brooks. Two 
volumes of about 600 pages, octavo, and 40 plates 
each , have been issued, and the third is in progress. 

V. Studiea in Historical and Political 
Science. 

The publication of these papers was begun in 
1882, under the editorial direction of Dr. H. B. 
Adams. The first volume of 470 pages is now 
completed, and the second is in progress. Sub- 
scription $8 per volume. 

The following publications are also issued by 
the University : 

The UNIYKB8ITT CiRCULABS. Subscription 
$1 per year. 

The Annual Kcport presented bj the Presi- 
dent to the Board of Trustees reviewing the ope- 
rations of the University during the past academic 
year. 

The Annual Kkgistsr giving the list of offi- 
cers and students and stating the regulations of 
the University. Published at the close of the 
academic year. 

The Journal of Physioloot, edited by Pro- 
fessor Michael Foster, of Cambridge, England, 
is published with the aid of the Johns Hopkins 
University. Vol. IV., in progress. $5 per 
volume. 

A volume of Contributions to Logic by 
members of this University was issued in 1882, 
under the editorial direction of Mr. C. S. Peiree. 
Price $2.00. Little, Brown & Co., Boston, Pub- 
lishers. 



The University Circulars, Annual Report, and 
Annual Begister will be sent by mail for one 
dollar per annum. 

All communications in respect to these publi- 
cations should be addressed to the ** Publication 
Agency of the Johns Hopkins University,'' Bal- 
timore, Maryland. ^-^ j 
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CURRENT INTELLIGENCE. 



The University Circulars are intended to include notes of progress 
in the work of the Johns Hopkins University as a whole, and in the 
several laboratories, seminaries, and associations which are directed by 
the principal teachers. They are not desired to be a magazine for long 
articles. The University contributes liberally to the maintenance of six 
Journals devoted to the study of Mathematics, Chemistry, Biology, Physi- 
ology, Philology, and History — ^and there are many other publications 
in this country through which extended memoirs may reach the public. 
Under these circumstances it is deemed best by the authorities to reserve 
these pages for official announcements, and for concise statements respecting 
researches which have here been made in the different branches of science 
smd literature. There is ample space for such communications. 



Dkpabtubk or Protessob Stlyjbstbr. 

Professor Sylvester, who has been the Professor of Mathematics in this 
University since its opening in 1876, has left Baltimore to take the chair 
of Savilian Professor of Geometry in the University of Oxford, to which 
he was elected December 6, 1888. A farewell assembly of gentlemen 
and ladies was held . in Hopkins Hall December 20, when addresses 
'were made by the President of the University, Judge Brown, Professor 
G-ildersleeve, and Professor Sylvester. Among the guests were Mr. 
Matthew Arnold, Professor Newcomb, Professor Asaph Hall, Professor 
Hilgard, of Washington, Mr. Scudder, the Editor of Science, and other 
distinguished persons from a distance, besides a large number of the liter- 
ary, scientific, and professional men of Baltimore. Before the addresses 
which pertuned to the departure of Professor Sylvester, Mr. Matthew 
Arnold (who had at an earlier hour given a public lecture in the Academy 
of Music), was presented to the assembly, with a complimentary allusion 
to his former connection with the University of Oxford, and to the fact 
that Professor Sylvester had dedicated to him the ** Laws of Verse," pub- 
lished in 1870. Mr. Arnold made a friendly response. Mr. Sylvester's 
remarks were full of pleasant allusions to his work at the Johns Hop- 
kins, his esteem for his colleagues, and his good wishes for the foundation. 
The address was not written and occupied nearly an hour in delivery. 

— On the afternoon of December 20, the academic staff of the Univer- 
sity met in Hopkins Pall, by invitation of the President, and after a brief 
review by Dr. Story of the mathematical lectures here given from 1876 
to 1888, and a like review by Dr. Craig of the contributions printed in 
the American JoumcU of Maihematicaf Professor Gildersleeve read the 
following paper, which, on motion of Professor Rowland, was adopted 
by the meeting as an expression of their respect and good will. 

<* The teachers of the Johns Hopkins University, in bidding farewell 
to their illustrious colleague, Professor Sylvioster, desire to give united 
expression to their appreciation of the eminent services he has rendered 
the University from the beginning of its actual work. To the new 
foundation he brought the assured renown of one of the great mathemati- 
cal names of our day, and by his presence alone made Baltimore a great 
center of mathematical research. 

**To the work of his own department he brought an energy and a 
devotion that have quickened and informed mathematical study not only 
in America, but all over the world ; to the workers of the University, 
whether within his own field or without, the example of reverent love 
of truth and of knowledge for its own sake, the example of a life conse- 
crated to the highest intellectual aims. To the presence, the work, the 
example of such a master as Professor Sylvester, the teachers of the Johns 
Hopkins University all owe, each in his own measure, guidance, help, 
inspiration, and in grateful recognition of all that he has done for them 
and through them for the University, they wish for him a long and 



happy continuance of his work in his native land ; for themselves the 
power of transmitting to others that reverence for the ideal which he 
has done so much to make the dominant characteristic of this University.'' 
— The Savilian Professorship of G^metry in the University of Oxford, 
was founded and endowed in the year 1619, by Sir Henry Savile, Knight, 
Warden of Merton College. The Professors may be chosen from any 
part of Christendom, provided they are "persons of good character and 
repute, well skilled In mathematics, and twenty-six years of age; if 
Bnglishmen, they must be M. A., at the least. The following list gives 
the names of the holders of the Professorship since its foundation : 

1619. Henry Briggs'. 1766. John Smith. 

1631. Peter Turner. 1797. Abram Bobertson. 

1649. John Wallis. 1810. Stephen Rigaud. 

1704. Edmund Halley. 1827. Baden. Powell. 

1742. Nathaniel Bliss. 1861. Henry J. S. Smith. 

1766. Joseph Betto. 1883. J. J. SyWester. 

( Atwi the Hwora JUgi$ler qfihe UaioertUy <^ Os^ford, 188S). 



The construction of a new building, in order to provide the members of 
the University with facilities for gymnastic exercises, was authoriised by 
the Board of Trustees early in June last. Work in accordance with that 
vote was actively pushed forward from the middle of June until Decem- 
ber 7, when the completed building, with its fittings and furniture, was 
opened to the public for inspection. The gymnasium has been planned 
to meet the requirements of 250 persons, and especial pains have been 
taken to secure an abundance of light and air in the main hall and in the 
dressing rooms connected with it. Until further notice it will be open 
to all members of the University from 9 a. m. till 9 p. m., daily, except 
Sunday. 

Matriculate students will hereafter be required, in order to secure the 
degree of Bachelor of Arts, to take the course in Physical Culture. 
Announcements in detail concerning the nature and requirements of this 
course will be made at an early day. 

The ground plan of the building in which the gymnasium and dressing 
rooms are contained resembles in shape a letter L turned thus r*. The 
main building of the r abutting on Qarden street is 104 feet in length, 
includes the gymnasium proper and a vestibule, and the wing of the r* 
extending from Qarden street to the rear of Bentley Hall is nearly 86 feet 
in length. The entrance to the building is on Garden street at the 
junction of the main building and the wing of the r. The entrance is 
through a vestibule, out of which, upon the first floor, doors open into the 
main hall and into the private dressing rooms, while on the second floor 
at the head of a flight of steps, is the door of the Director's rooms, in which 
the physical examinations are made and recorded. The vestibule and 
gymnasium hall are in the new building ; while the dressing and bath 
rooms, and the offices of the Director are in the wing. 

The main hall comprises a single room, open to the roof, and has a total 
height trom floor to ridge pole of 48 feet. It has upwards of 3400 square 
feet of flooring; its walls, of painted brick, are 26 feet high and 18 inches 
thick ; and each of its side walls contains 7 high and wide windows whose 
sills are seven feet from the floor. 

A very complete set of Dr. Sargent's developing appliances is ranged 
against the walls on the four sides of the room, and a variety of apparatus 
such as is usually found in gymnasiums has also been provided. 

In the dressing rooms a large number of private lockers are placed, 
besides bath tubs and set bowls supplied with hot and cold water. 

The gymnasium is a place for " body-building " and a place for recreation. 
It will be administered as far as possible in accordance with the plan fol- 
lowed by Dr. Sargent (in the Hemenway Gymnasium of Harvard Uni- 
versity). The purpose is to give to each individual guidance and counsel 
based upon and determined by a careful examination of \)\% phyeique. It 
is held that the end and aim of physical training is to enable the body to 
do with pleasure and ease all the work of which as a mechanism it is 
capable. x. m. h. 
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The principle referring the inception of phonetic change to alterations in 
the physiological alphabet, separates too widely such cases as might possibly 
fall under it, namely, where sounds entirely disappear from a language, or 
suffer, in all words, some alteration in mouth posjition, from all the other, 
(much more numerous) phonetic difierenoes between cognate dialects, e, g., 
the changes under Grimm's Law, where a proethnic I becomes d, in certain 
English words, although t still remains in the language. Compare also the 
laws of finals. 

Nor does the simple theory of economy of muscular action fully explain 
such cases, as is very well known. Perhaps most purely phonetic change 
may also be referred to the analogy of other words in the language, already 
containing the new combinations of sounds ; thus the inorganic ^ in &v^puiroc 
may be simply the result of the reminiscence of organic-vi9/>-elsewhere. 
From this point of view, the inception of new phonetic law may seem a little 
less mysterious, and additional theoretical reasons found, in virtue of which 
we may assume it to be probable that complete uniformity will not be 
attained ; all analogy action is confessedly irr^ular. 

If, however, it be once admitted that a language may present inconsistent 
phonetic phenomena, it follows that the reconstruction of mother tongues, 
and particularly of intermediate mother tongues (general Oermanic, general 
Low German, &c.) is a very uncertain process, because a phonetic law of very 
limited range may extend itself and become the prevailing law in a group 
of derived cognate tongues. And, conversely, the deduction of a special 
form from one existing or hypothetical parent form, with irregularities 
attributable only to later borrowing, analogy, etc. is correspondingly liable 
to error. This is true of thef' relation of the Indo-European family of Ian* 
guages to the primitive tongue. 



On the Probability of the Existence of Phonetic Law. 
By M. Bloomfibld. 

[Abstract of a paper read at a meeting of the UniTersity Philological Aasociation, 
March 7, 1884]. 

The belief in the existence of inviolable phonetic law which according 
to the extremest view acts like a law of nature cannot at present be freed 
from the charge of dogmatism (cf. Whitney, iVoc Am. Phil. Ass., 1882, p. 
xviii; Fr. Miiller, Techmer*s Zeitschrift fur Sprachwissenschaft, I, p. 213). 
Phonetic action, whatever its cause may be, is crossed by analogy, another 
powerful factor in linguistic change, which certainly does not act with suffi- 
cient regularity to enable us to point out its exact extent, to eliminate it 
from our count, and to leave a clean balance of phonetic action. It is only 
by a sense of linguistic taste or tact, qualities confessedly subjective, that 
the doings of analogy can be scanned ; there is nothing inductive about this. 
Every accepted explanation through analogy is accepted only in so far as the 
prevailing opinion of the best grammarians holds that the deviation from the 
path of phonetic law has been thus and thus and not some other way. More- 
over the words 'inviolable* or * infallible' in matters of grammar are always 
to be deprecated, because the conscious will of the language user certainly 
stands above phonetic facts. We ought rather to speak of the regularity of pho- 
netic courses, which are never Icfl without some positive causes for deviation. 

Though the doctrine of phonetic law even in this modified form is a dogma 
which will never be proved inductively, it can nevertheless be invested with 
a satisfactory degree of probability. The following are the arguments : 

1. No other known theory succeeds in any way in satisfactorily explain- 
ing the origin of regular phonetic change on a large scale. There is no 
point in Whitney's discussions of language which provides satisfactorily for 
this phenomenon. In two passages of his ' Language and the study of Lan- 
guage' (pp. 95 and 162) he confesses himself unable to account clearly for 
the most prominent phonetic peculiarities of individual languages, and what- 
ever suggestion these passages do contain is in accord with the theory of pho- 
netic law. Prof. Boston's suggestion {see above) that 'perhaps most purely 
phonetic change may also be referred to the analogy of other words in the 
language, already containing the new combinations of sounds' ignores the 
fact that certain changes and developments of sounds must be phonetic and 
not analogical because they are of frequent or universal occurrence in widely 
different languages; furthermore, the regularity of certain phonetic facts 
(as e. g. Grimm's law when supplemented by Vemer's) is in no way dis- 
posed of by this assumption. Neither are we likely to be satisfied by 
Frdr. Miiller's parallel between phonetic law and fashion (loo. cit.) 



2. Our judgment as to the intrinsic probability of the theory depends 
upon the extent and the character of the ground which it would cover in 
the case of its general acceptance. If it be framed to cover a few cases of 
small scope it falls from its own weakness. If on the other hand it accounts 
for just those parts of the language-body and language-history which are 
most scrutable and exposed, and if these form a sufficiently respectable 
share of the entire mass of the language facts this hypothesis like all others 
thereby itself becomes a probability. Two facts which show the latter to 
be true must be borne in mind here. First, there is no language which can 
be studied historically or comparatively that does not exhibit phonetic 
facts of sufficiently wide scope to allow us to apply to them the term 
phonetic law. Secondly, the more incisive the study of any group of lan- 
guages becomes, the larger grows the number of phonetic laws. On the 
other hand, it would be impossible to exhibit any language where the 
phonetic changes either within its own special history or when compared 
with its kin are exclusively sporadic or arbitrary. Yet nothing would be 
more natural than just this state of things, providing that nothing but the 
semi-conscious whim of the individual, aided by his linguistic pet-vice of 
laziness, originally lay at the bottom of every phonetic change. 

3. In the manner in which the principle of phonetic law has accom- 
plished work lies the strongest proof of its reality and its surest hold upon 
linguistic science. It is obviously beyond the scope of an abstract to point 
this out, as it would involve a short history of Indo-]^2uropean, and to some 
extent Shemitic, grammar within the last few years. It is not too much to 
say that if the doctrine of the inviolableness of phonetic law should ulti- 
mately turn out to be fiilse that this fact would not detract very much from 
its methodological value ; there it has approved itself by its fruits. 



The Nahuatl-Spanish Dialect of Nicaragua. 
M. Elliott. 



By A. 



[Abstract of a paper read at a meeting of the Uniyersity Philological Aasociation, 
March 7, 1884]. 

The text on which this investigation is based constitutes No. Ill in the 
series of Dr. D. G. Brinton's " Library of Aboriginal American Literature" 
and ia published under the title of " The Guegiience, a Comedy Ballet in the 
Nahuatl-Spanish Dialect of Nicaragua." It is printed from a collation of 
two MSS. made by Dr. Berendt in 1874, no part of which has ever before 
been translated. Both the age and authorship are unknown. With 
reference to the former the able editor thinks we may assign the early 
portion of the eighteenth century as the latest date for its composition, and 
there is some evidence that a more remote period is not improbable. 

The language represents a misehdialekt composed of Nahuatl and Spanish 
elements, the latter bearing the stamp of the home idiom when it was brought 
into contact with the aboriginal tongue at the b^inning of the sixteenth cen- 
tury, through the conquest of Mexico by the Spaniards. The formal con- 
quest of Nicaragua took place in 1522, when it was attached to the Captain 
Generalcy (Avdiencia) of Guatamala, under which rule it remained till the 
outbreak of the revolution in 1821, thus making three hundred years of 
steady, uninterrupted Spanish dominion. The Europeans found in Central 
America the same extraordinary idiom, the Aztec, Nahuatl, or Mexican, 
which they had learned to know on the vast plain of An&huac This was 
a language not only of wonderful copiousness and flexibility, but also an 
extremely polysynthetic speech in which the process of agglutination has 
the greatest sweep. The linguistic tendencies were thus directly opposed 
here tathe strong analytic development of the Neo-Latin language with which 
the native idiom was brought into contact by the conquest of Mexico. 

In sifting the material of this compound product, the resultant of a 
mixture of two contrary lines of language growth, we must take as our basis 
the classical Spanish of the time of Cervantes, bom just a quarter of a 
century after the occupation of Nicaragua, with its now obsolete grammar 
forms and antiquated constructions, and to this add the var3dng dialect 
influences which must have been brought to bear on the new product by 
the common speech of the Spanish soldiers. 

If we b^n with the vowel system, we find the most common differences 
that separate the Nahuatl from the classic Spanish and bind it with 
the old and dialect form of the same, tobe: e=::ijO=e,o=a. For example, 
Velancicos (Sp. mUancicos)^ seno, {Sp, dn) where the t, both tonic and atonic^ 
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has been strengthened and raised a point in the scale of phonic production. 
This is a special trait of the Old and Folk's language in Spain. The same 
tendency to raise the weak vowels we find illustrated in the Old Latin by 
the vacillation between e and t in such forms as tempetiat^tWf mereio com- 
pared with the classic tempeslatibusj merUo. In the Spanish Folk speech it 
was the e-form that was kept, and especially at this period of the language 
pretonic i was constantly represented by e, as in OecUia (for Cieilia)^ d^iste 
(for dijisU), etc. Again, the more common raising of the vowel power 
from « to a b in accordance with the usual Spanish dialect influence e. g. 
AmUio Oastalar (for EmUio Oiutdar)^ Ajereito (for Ejereito), used by the 
Folk in Castile, and is especially marked in the moulding of Nahuatl forms 
to suit the requirements of Spanish flexion or to satisfy the demands of 
Spanish euphony. 

In seno = O. Sp. nnes, aenes, we have e= o just as in the modem obispo 
{Epiaeopus) or the Old Spanish romanecer (Mod. Sp. remaneeer). 

For the consonantal system we find, for the most part, certain classes only 
afiected, namely, the gutturals and sibilants. In the first title itself of the 
Baile we have the aspirated Nahuatl h of huehue, "old man," passing 
regularly into the medial guttural, similar to the transference of the Gothic 
k from Teutonic to certain parts of the Romance soil. The lowering of the 
vowel tt to u, together with this gutturalization of initial A, is a mode of 
dealing with the initial hu that is found in various districts of the Spanish 
peninsula, but it is especially the Asturian who always says guertUf ffiieao 
for Castilian Puerto, hueao, etc. 

In the Cuban dialect there is no difierence in the pronunciation of the 
graphic signs e, s, s, all of them being the simple sibilant «. So, too, x and 
9 interchange in the Nahuatl-Spanish e, g. SUguerio (for Span. Xilguero), 
This X at the time of the conquest of Mexico was = English sh or Arabic 

i,f and hence its origin as the notation of an unknown quantity. 
Arabic * ^ (sai) " thing" (= Italian Ooda), used for this purpose, was 
reduced to simple A = x.* 



In its morphology the Nahuatl-Spanish separates itself more clearly from 
the modem language than in its phonology. The Mexican has had little 
influence here so far as the individual word is concerned. In the nomen- 
series old Spanish forms with special dialect influence are the chief factora 
that constitute the difference between the new mixture and the Castilian of 
to-day. 

But it is especially in the verb that we note the most striking charac- 
teristics both of a stage of language older than the present Castilian and of 
the extensive play of dialect power. 

The most interesting peculiarity of the verb formation is seen in the future 
tense, which is built up almost exclusively in the regular periphrastic man- 
ner of the Komance languages, save that the component elements are not 
welded together, that is, the auxiliary is kept distinct fit>m the infinitive 
by the relational de, so that we have ha^de hablarj ha de ser, etc. It is thus 
we have the special idiomatic futures that represent "duty, intention, 
design, possible possession," passing over sometimes into a state of verbal 
action which does not bear these special significations. There are only a 
very few infinitival tjrpes in this whole play where the parts are bound 
together into a single whole, and these simply serve to denote indefinite 
future conditions without any limitations whatever. 

In the new word^uilding of this dialect we find the same modes of 
procedure which come up in the adaptation of Teutonic roots to Romance 
uses. But with all the changes of both phonology and morphology we do 
not have the dialect character of the " Giiegiience " so well established as in 
its syntax. It is here especially that we find the extended influence in 
certain cases of the native idiom and again witness more directly than any 
where else the strong drift towards a strictly agglutinated form of language 
in which all flexion has disappeared and where nothing but the context 
serves us in trying to discover the thought of the writer. 

This paper will be found in full in the forthcoming number of the Amerir 
can Journal of Philology, 



On the Angelology of Hermas. By J. Rbndel Harris. 

There is a passage in the Shepherd of Hennas, Vis. iv, 2, 4, which has 
occasioned a great deal of perplexity to the commentatora. Hermas is met 
by a fierce beast with a parti-colored head, which beast symbolizes an impend- 
ing persecution or tribulation, and makes as though it would devour him. 
But the Lord sends his angel who is over the wild beasts, whose name is 
Thegri, and shuts the mouth of the creature, that it may not hurt him. 
drypi according to Gebhardt and Hamack is * nomen inauditum' ; it appeara 
in the Vulgate Latin as Ilegrinj and in the Palatine veraion as Tegri, The 
Ethiopic translation has T6g6ri. Jerome seems to have read Tyri since in 
his conmients on Habac., 1, 14, we have ''ex quo liber ille apocryphus stul- 
titiae condemnandus est, in quo scriptum est quemdam angelum nomine Tyri 
pneease reptilibus.'' Much ingenuity has been expended over the origin of 
the word and in particular the following is the solution of Franciscus 
Delitzsch, as given in Gebhardt and Hamack's edition : ''Si sumi poesit, 
Hermam nomen angeli illius ex angelologia ludaica hausisse, qme angelos 
maris, pluvia*, grandinis, etc., finxit iisque nomina commentitia indidit, 6eypl 
idem est quod ^'??0(^1^?) ituHmuUUorf h. e. angelus, qui bestias (contra hom- 
ines) instimulat atque, si velit, etiam domat (Taggar = dissidium, disoordia ; 
cum 1 = Tigrl, quod bene transcripsit H. : "^eypi), etc." 

I assent to the Hebrew origin of the name, but am unwilling to explain 
a ' nomen inauditum ' by a ' nomen vix auditum.' A more simple solution 
suggests itself; if for Q we write <t, according to the confusion common in 
uncial script, we have '^ypi for the name of the angel ; which immediately 
suggests the root "^^9, to close. The angel is the one that dmea or skuls^ 
Thb is immediately confirmed by the language of Hermas, 6 Kitpioc ankGr£i7.tv 
rdv iyytkov avrov rdv kirt tov Ojfpiuv ivrOy ov rd dvofiA kariv Beypi^ kqI evifpa^ev 
rd ardpa airov Iva pif ae Xvpdvy, 

If any doubt remained as to the correctness of this solution it would be 
swept away by reading the passage in Hermas side by side with the LXX of 
Dan., vi, 23 : 6 6e6g pov airiareiXev rbv hyyeXav avrov Kal hi^pa^ev (p?^) rd 
ardpara riw ^6vtuv koI ovk iXvp^vavrd pe. 

The curious parallelism of the language employed in the two passages is 
decisive as to the etymology, and further we may be sure that the language 
of Hermas is an indirect quotation from the book of Daniel. 

The ^Bsult arrived at is an important one in many respects, and has a pos- 
sible bearing upon the genealogy of the MSS. and versions of Hermas ; so 
far as we are concerned we may simply say that those copies and versions 
which read Oeypl or any variation of the same bear conclusive marks of a 
Greek original. It might seem unnecessary to make such a remark, but the 
fact is that grave suspicions have been thrown out in some quartera as to 
the character of the original text of Hermas. Upon further consideration 
I am inclined indeed to conclude that all the veraions came from an original 
copy which read (fey pi, for even the Vulgate Latin which has Hegrin seems 
to have arrived at it by dropping the reduplicated T in the words NOMEN 
ESTTHEGRI. There is however, another way in which the Latin variant 
might be explained ; for, as Dr. Haupt points out to me, we have a similar 
transformation in the Hebrew oi^"??? (2 Kings, xviii, 34), which appears in 
Berosus as £<ffirapa, in Ptolemy v. 18 liv^pa, but in Pliny vi. 123 as HijH 
parenum. 



* Cr. Paul da I^igarde : Woher •tammt das x der mathcmateker 7 Gdtt. gel. Adz., 1882, 
Ko. 13. Prof. Paul liaupt was so kind as to call my attention specially to this article. 



Historical sketch of Ssrriac Literature and Culture. 
By A. L. FaoTHiNOHAM, J a. 

[Abstract of two papers read before the Society for the study of Shemltic Philology. 
January 13 and February 28J. 

The Syriac language is of especial importance from the position which it 
took at the time of two great religious revolutions : the conversion of the 
East to Christianity and the rise of Mohammedanism. In the first case it 
became the sacred language of the converted Eastern peoples, and in the 
second it was the means of communicating Greek culture to the Arabs. 

During the early period of Christianity Syriac came into general use 
among the converts of Armenia, Persia, Arabia, and was even propagated 
by colonies to Hindustan and China. This universal use was facilitated by 
the fact that versions into Syriac of nearly all the works of the Greek Fathers 
were made at early dates : in fact many of their imi3ortant ^Ti tings have 
been preserved only in Syriac, e,g. Melito, Ambrose, Hippolytus, Theophania 
and Martyrs of Palestine of Eusebius, Festal Letters of Athanasius, &c. 
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The earliest work of importance is the version of the Bible called PeskUUi, 
probably made at the beginnin<j: of the second century. Bardesanes and his 
son Harmonius, and Tatian the Assyrian are important writers of this 
century, and in the following, Mani wrote mostly in Syriac, as we know 
from many Eastern and Western authorities. 

The fourth century was the golden age of the literature, when the language 
obtained a settled standard of taste, especially under the influence of the 
numerous writings of Ephraem. 

An impulse to literature and learning was given by the Nestorian con- 
troversy in the fifth century which heresy was so vigorously supported by the 
famous '' School of the Persians " at Edessa, that it was closed by orders of 
the Emperor Zeno (489) and its professors transferred their penaies to 
Nisibis and Seleucia in the Persian Empire. 

Connected with Nestorianism was the influence that Greek learning 
began to acquire over Syria, which led to the close study of the best writings 
of antiquity, favored by the leaders of the schools or universities. These 
universities had a great influence, not yet sufficiently appreciated, on the 
tendencies of the age; they were numerous and existed not only in the 
cities but attached to the principal monasteries. Their privileges were 
great and they were generdlly quite independent. The most noted were 
those of Edessa, of Nisibis for theology, and of Oandisapur for medicine : 
the great minority provided for a general liberal education. It is recorded 
that the students at Nisibis under Hanan (sixth century) numbered fully 800. 

The sixth century was a period of great literary activity: the most 
prominent writers were James of Sarug and Philoxenus of Hierapolis, both 
belonging to the Monophysite sect. Now, for the first time, was attention 
given to the writing of history. Material was at hand in the precious archives 
of Edessa which existed irqm the beginning of the Christian era : some use 
was made of the documents there preserved by the anonymous Chronicle of 
Edessa (c. 540). The histories of Zacharias Bhetor and John of Asia are of 
value, especially for Eastern history. 

An abrupt change was brought about by the Mohammedan invasion, 
which, although it by no means put an end to the literary activity of 
Syria, yet strongly influenced its development by the gradual extinction of 
the Syriac language among the people. The influence of Arabic began to 
be felt almost immediately after the .conquest, although, of course, first in 
administrative and commercial centres. 

In order to guarantee the purity of Syriac, the school of purists founded 
by Jacob of Edessa (710) found it necessary to establish a standard of taste 
and to express by written signs the mechanism of vowel pronunciation, 
until then left unexpressed. This movement was accompanied by an 
increase of Greek influence ; and the combination of this with the gradual 
inroads of Arabic soon marred the idiomatic beauties of the language. 

The Syrians had already become divided into two great camps, the 
Nestorian and the Monophysite or Jacobite, and each had its great centres of 
education and special literature. The influence of the Nestorians was 
greater, especially with the Arabs. 

At this time many schools are founded by Syrians at Bagdad, and to 
these the Arabs flocked to learn the wisdom of the Greeks. From the eighth 
to the tenth century the Christian Syrians are the acknowledged masters of 
the Arabs : many like Honain, Isaac, John bar Mesue, &c., obtain fame by 
translating the Greek standard works on philosophy, medicine, mathe- 
matics, astronomy, geography, mechanics, &c. The Khalifs of the dynasty 
of the Abbassidae gloried in their munificent patronage of Syrian learning : 
the royal physician was invariably a Syrian, also the royal treasurer and 
other officers, and even governors of cities and provinces. 

While Syriac literature declined in taste it acquired more scientific 
tendencies. Philosophy became one of the principal studies: that of 
Aristotle was mainly followed and many commentaries were made of his 
writings. Grammar and lexicography also began to receive considerable 
attention, and at first Greek and later Arabic models were followed. His- 
toriail studies also assumed more importance : Jacob of Edessa, Dionysius 
of Tellmahre (c. 775), Thomas of Marga (IX), Michael the Great (1090), 
and Gregory Bar'ebraia (XIII), form a long chain of writers on history who 
are recognized as of standard value. 

Since the tenth century Syriac learning had fallen very low: in the 
thirteenth the Patriarch Bar'ebraia made an attempt to restore life to it, but 
even his scholarly genius, though embracing all branches of learning, did not 
succeed. 



T. L. Beddoes, a Survival in Style. Bj Hbnrt Wood. 

[Abstract of a paper read at a meeting of the UniTersity Philological Anociation, 
NoTember 2, 1883]. 

The man and his writings are so nearly forgotten, and copies of his works 
so scarce, that the article gives a few particulars of his life as an introduc- 
tion. These serve also to explain in part the fact that Beddoes' writings, 
in spite of the laudatory reviews which even the earliest of them forced 
from every critic who took the trouble to read them, never really im- 
pressed his own age, and have been regarded as lying outside the range 
of English dramatic literature, the productions of "a strayed singer." The 
article is not further concerned with the faultiness of this traditional liter- 
ary estimate of Beddoes, which sufficiently appears in the course of the 
investigation. Its object is to show that the style of Beddoes' writings (aside 
from certain peculiarities) is in the national and historical sense thoroughly 
English : a remarkable example of the survival of the main characteristics 
of such a style, in undiminished vigor, in the nineteenth century. For con- 
venience of comparison, the Anglo-Saxon epic poetry and Shakspeare are 
taken as representing the two most important periods, and the similarity of 
Beddoes' style is shown in detail. The question of constructive power, or of 
the general canons of style is not entered upon, the comparison being mainly 
one of figures of speech. It is not assumed that Beddoes completely represents 
his own age. But on the other hand, his own letters and the character of 
his works prove him to be no imitator nor Shakspeare reviver, his vocabu- 
lary and constructions are thoroughly modem, and he profoundly admires 
three modem poets, Shelley, Wordsworth, and Keats. The comparison of 
Beddoes* style, or of any strong English style, with the intensely subjective 
Anglo-Saxon epic-lyric style has its difficulties, but it is plain that the 
prime characteristics of the A. S. metaphor recur in a marked degree in 
Shakspeare's and Beddoes* use of that figure, while the two latter agree sur- 
prisingly in their handling of the simile, which the A. S. scarcely used. 
An extended list of epithets, or kennings, is given from Beddoes, and with 
them are compared similar ones from Shakspeare, the A. S. Genesis, 
Exodus, B^wulf, and from Old Norse. A very close coincidence is revealed, 
and in many instances both Shakspeare and Beddoes are found to be as 
Anglo-Saxon as are the Anglo-Saxons themselves, in regard to the nature 
and scope of their epithets. 

The article of which the for^;oing is an abstract is published in full in 
the American Journal of Philology^ Vol. 4, No. 16. 

The concluding part, treating of fiiUy expressed metaphors, similes, eta, 
will appear in Vol. 5, No. 18. 



MATHEMATICS. 

A Note on Partitions. By G. S. Ely. 

[Abstract of a paper read at a meeting of the Uuiversity Mathematical Society, March 
19, 1884]. 

From the partitions of any number, n, can be formed the partitions of 
n + 1, by the addition of a unit to each of the parts of each of the partitions 
of n, which is less than the previous part. Thus, for example, from the par- 
tition of 10, ... 5, 2, 2, 1, can be generated the following partitions of 11 — 

6,2,2,1; 6,3,2,1; 6,2,2,2; 5,2,2,1,1. 
Then it is evident that any partition of n, will, in this way, generate as many 
partitions of n + 1, as there are parts of different values in the given parti- 
tion of n, plus one : and that any given partition of n -f- 1, will be generated 
from the partitions of n, as many times as there are parts of different values 
in the given partition of n + 1. It is furthermore evident that if two par- 
titions of n are conjugate, the partitions of n -j- 1, which are generated from 
them, will be conjugate. 

If the total number of partitions of » be of parity opposite to the total 
number of partitions of n + 1, then there has been a gain in the number of 
self-coi\jugate partitions of n -J- 1, over that of n, provided that n is greater 
than one. Passing from 1 to 2 there is evidently a loss in the number of 
s. c. p. {= self-conjugate partitions). But in any other case than n = 1, let 
us consider a s. c. p. of n. The point at the end of the principal diagonal 
and the {)oints immediately acyaoent to it must have one of the two forms : 



Digitized by 



gle 



Arvah, 1884.] 



UNIVERSITY CIRCULARS. 



77 



where the dotted line is the principal diagonal. In the first case we can 
place an extra point at the end of the diagonal and thus generate a s. c. p. 
of n 4- !• In the second case we may place an extra point at the end of the 
first line and remove the point from the end of the diagonal and place it at 
the bottom of the first column : and thus generate a s. c. p. of n 4~ I* Thus 
it is evident that every s. c. p. of n may be used to generate a s, c p. of n + 1, 
and from the manner of generation it is evident that different s. c. p.'s of n 
will generate different s. c. p.'s of n + 1. Thus the two s. c. p/s of 8 are 



which generate the s. c. p/s of 9, 



Therefore the number of s. c p.'s of n + 1 cannot be less than the number 
of s. c p.'s of n (»>!). Therefore when the parity of the whole number 
of partitions changes in passing from n to n 4~ I7 there is a gain in the num- 
ber of s. c p/s (n > 1). And in such a case the gain must be a gain of an 
odd number of s. c p.'B. It is of course possible that there should be a gain 
in the number of s. c p.'s in passing from n to n -)- I where the parity does 
not change, but such a gain must be a gain of an even number of s. c. p/s. 
For example, in passing from 23 to 24 the parity does not change, but there 
is a gain of two s. c p.'s, t. e., from 9 to 11. 

If we examine Euler's table we see that the parity of the whole number 
of partitions changes in passing from 2 to 3, from 7 to 8, from 11 to 12, from 
14 to 15, from 16 to 17, from 18 to 19, from 19 to 20, etc Hence as 2 has 
no s. c. p., the numbers from 3 to 7 inclusive must have at least one s. c p. 
each ; from 8 to 11 at least two each ; from 1^ to 14 at least three each ; 15 
and 16 at least four each ; 17 and 18 at least five each ; 19 at least six and 
20 at least seven. Constructing the s. c. p.'s by the method which Dr. Dur- 
fee has given we find that 20 has just seven s. c. p.'s. Hence the numbers 
from 2 to 20 have just the number of s. c. p.'s which has been given. 



Uaicursal Curves of Degree n + i in tt-flat Space. 
Bj O. B1S8IN0. 

[Abstract of a paper read at a meeting of the Uairersiry Mathematical Society, March 
19, 18S4J. 

The relation connecting the parameters of the points of intersection of a 
plane unicursal cubic and a right line is known. Taking then, by analogy, 
the unicursal curve of degree n + 1 in n-flat space, 

^^ = »;,itt" + * + a/,«tt* + * + ...a/,n + 2 (i= 1, 2. . .n + 1), 
we wish -to find the k conditions that n + 2 — koi its points, say «!,««... 
ttn +1 - », should lie in an n — k flat ; (ife = 1, 2 . . . n). 

I define Aij A% ,,, An-^2 2A the determinants of order n + 1 obtained by 
omitting respectively the first, second . . . n + 2d column from the matrix 
of the coefficient of the above system of n + 1 equations, and (uj)i as the 
sums of the homogeneous products of Ui, ti| . . . V;^ . . . ui taken j at a time. 
The k conditions are then 
-4i4-^«(«i)n + 2-» + ^3(w«)n + «-* + ...-4n + i-*(ttn + «-»)n + «-* = 0, 

^jf + ^t + l(tt,)n + J-ir+ ^n + 2(ttn + 2-»)n + 2-* = 0. 

To prove this for A: = 1, take as the equation of the n — 1 flat, 

h^i + /fJ-i 4- . . . /n + ia^n + l = 0. 
Substituting herein for the x's their values in terms of u, we get 
» + i n + l n + i 

«n + i 2 /^o^,l + «» 2 //ey,2+... 2:^a/,n + 2=0. 

From this we obtain at once by definition of (a^)j, 
_ S(/flj\2 

20«/»l 



(«i)n + l 






Now it is evident that we shall obtain the desired relation between the 
li's by eliminating the Ts from this system of equations. The equations being 
linear in the fs the eliminant is a determinant which, upon interchanging 
rows and columns, may be written 

au4-an(«i) <i%\ — Ou{ut) . . . ai,n + 2 ±aii(«n + i) 
aM+fl«(«i) ojt — Gfi(wf) . . .a«,n + 2d:a«i(«n + i) 
0MH-08i(tfi) Am — flf3i(wf) .. .a8,n + 2d=a3i(ttn + i) 



= 0, 



(n + 1) rows 

where the bracketed u's are to have the suffix n + l attached. This deter- 
minant, however, evidently reduces to 

^l4-^f(«i)« + l+^j{«j)n + l4-.. .-4ft + j(Mn + l)i» + l=0, 
which is then the relation connecting the parameters of any n+l points 
which lie in an n — 1 flat. 
Solving this equation for Un + 1 we get 

— [.4f + A%(ui)n + A4,{nt)n 4" • • • ^n + 2(ttn)n]«n + l = 

Ai -f At{ui)n + A%{ut)n + . . . ^n + l(ttn)n. 
Now, in general, n points determine an « — 1 flat, and therefore for a 
definite system of values of ui, tf| . . . Vn we get a definite value of Un + i* 
If, however, these n points lie in an n — 1 flat, there are an infinity of n — 1 
flats passing through them which therefore cut the curve in an infinity of 
points, and we can have no definite value of «n+i* ^^ ^'^^ conditions 
that the n points ui, 1/9 . . . ttn should lie in an n — 1 flat are, therefore, 
Ax +-^f(M,)n+. ..-4n + l(«n)« = 0, 
At + A7^{ui)n + . . . An-\-i{un)n = 0. 
And so on in general. 
I add that Mr. E. Weyr has obtained these relations for the case n = 3. 
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Additional Notes on Icaria. By Albert Shaw. 

[Abstract of a paper read before the Seminary of Historical and Political Science, 
March 21, 1884]. 

In the University Vireular for November, 1883, the writer gave an abstract 
of a paper on the career of Etienne Cabet, the French communist, and the 
founding of the Icarian Community, the history of which was traced from 
its disastrous experience in Texas and its brief residence in New Orleans, 
through the period of its successful existence at Nauvoo, Illinois, to the 
quarrel and division of the community, and the unhappy death of Cabet in 
St. Louis in 1866. The present paper continues the story of Icaria from 
1856 to 1884. The minority, 180 in number, who had followed Cabet from 
Nauvoo to St. Louis only a week before their leader's death, were left in 
sorry straits ; but they resolved unanimously to persevere in their enter- 
prise and remain together. They purchased an estate called Cheltenham, 
in the suburbs of the city, and were known as the " Cheltenham Commun- 
ity." Their men were tailors and shoemakers, and worked in the city. 
The Community was weakened by a disagreement between those wishing a 
democratic and those wishing a dictatorial government. The civil war gave 
the finishing blow, and Cheltenham ceased to be. 

The majority, who had remained at Nauvoo, were left with embarrassed 
finances ; and the panic of 1857 forced them to make an assignment of their 
property. They retained, however, a tract of land in Adams county, south- 
western Iowa, whither they removed, depleted in numbers and crushed by 
debt. Up to 1876 their story is a monotonous record of hardship, persever- 
ance, and gradual recuperation. In 1877 they were on a sound material 
basis and their prospects seemed flattering in every way. Just at this time, 
however, the Community was entering upon the crisis inevitably involved 
in transferring the enterprise to the hands of a second generation. Tliere 
arose two parties, the old party, or conservatives, and the young, or liberal 
party. The latter advocated more vigorous propaganda and a freer policy 
in the matter of admissions. The difference had been accentuated by the 
arrival of a number of French Internationalists, most of whom had been 
active participants in the Paris Commune of 1871 and all but one of whom 
joined the young party. Amicable adjustment failing, the young party 
carried the strife into the courts and succeeded in obtaining a nullification of 
the charter of incorporation, on technical grounds. The estate (of nearly 
2,000 acres) was divided between the parties and they re-organized into two 
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aatonomous communes, the young party securing the name ** Icarian Com- 
munity '^ and the old party adopting the title "New Icarian Community.'' 
The paper proceeded to describe the industrial organization and social life 
of the two communities as seen by the writer on visits paid in May and Octo- 
ber, 1883. The community of the old people is small in numbers and does 
not give great promise of growth. 

Several members left the young party about 1880 and went to Cloverdale, 
Sonoma Co., California (near San Francisco), where they purchased a fruit 
farm and arranged for the development of a large communistic society on 
Icarian principles. The remaining members of the Iowa party of the 
young people have now formed a contract of union with the California 
Icarians, and are about moving thither. This new colony bears the name 
" Icaria-Speranza," the latter name being added in honor of the distin- 
guished socialist and philosopher Pierre Leroux, who wrote a sketch of an 
ideal society which he entitled " Speranza,'' and whose nephews formed the 
nucleus of the California colony. Fruit-growing seems a business peculiarly 
well adapted to a conmiunistic society of Gallic origin, and the future history 
of "Icaria-Speranza" will be awaited with interest. The remaining por- 
tion of the paper contained a series of personal sketches of various Icarians 
of the past and present, many of whom have been remarkable characters 
and have had curious and noteworthy careers. Among those described are : 
A. A. Marchand, J. B. Gerard, A. Picquenard, P. J. Favard, M. Mercadier, 
Eugene Mourot, £mile Fugier, £. F. Bettanier, Antoine von Gauvain, A. 
Souva, £mile Peron, J. Laforgue, A. Tanguy, S. Dereure, Charles Levy, 
Jules Leroux (p^re), Pierre Leroux (ills) and Jules Leroux (ills), Adam 
Dehay, and Simile B4e. 



The Beginnings of Connecticut. 

LKYBBMOaB. 



By Charles H. 



[Abstract of a paper presented to the Historical and Political Science Association, 
Harch 28, ISM]. 

I. — The Dutch and the PUgrima, In the valley of the Connecticut river 
Dutchmen and Englishmen first wrestled earnestly together for the posses- 
sion of the New World. The colony of Plymouth became, in the main, a 
trading corporation, reaching out one hand to the Kennebec and the other to 
the Connecticut. Still more exclusively upon an economic basis was the 
settlement at Manhattan. Dutch traders blazed the way where Englishmen 
afterwards followed. After Adrian Block's interesting voyage of explora- 
tion in his American-built yacht, " The Unrest," there are accumulating 
evidences of the presence of Dutch traders and settlers upon the " Versch," 
or Connecticut river. Of these evidences New England historians have either 
been ignorant or contemptuous. Out of the invaluable treasures of the 
Holland Documents proofs are drawn of a Dutch settlement upon the river 
-80 early as 1623. The deposition of the Walloon, Catelina Trico, in 1688 
concerning the fort at "Harford river" is especially important. When 
Isaac De Basier headed an embassy from Fort Amsterdam to Plymouth in 
1627, and smote upon the ears of the quiet villagers with "a great noyse 
of trumpeters," the English obtained their first knowledge of the Connec- 
ticut valley, and were invited to share it with the Dutch. The English 
were also urged to visit the river by Indians, one of whom " had lived in 
England with Sir Walter Raleigh." In the correspondence between the 
two English colonies, and with the agents of the Lords States-General 
upon the question of jurisdiction, the Massachusetts Bay Colony played the 
part of the dog in the manger. In 1633 Plymouth was at Windsor, side by 
side with New Amsterdam in the race for pelf and peltry. The influx of 
Massachusetts emigrants soon after crowded both the rivals to the wall. 
The correspondence between Governor Bradford and the Massachusetts 
authorities shows too much ill-temper for the successful preservation even of 
the usual devout forms of expression. Plymouth colony had planned to 
remove bodily to the lands thus wrested from her. But of contention she 
had already had enough Ut Kennebec. It was feared, as Hubbard says, 
that " they all and the Gospel might be brought under the reproach of 
cutting one another's throats for beaver." David Peterson DeVries* 
account of his visit in 1639 to the Dutch fort, " The Hope," at Hartford, 
afTords a lively picture of the numerous undignified squabbles between the 
Dutchmen and their English neighbors. There is an amusing story of the 
international fraternizing over a feast of cherries at the Dutch fort, and of 
the escape of a drunken Englishman from the whipping-post on account of 



that temporary era of good feeling. The Dutch cherry trees unfortunately 
could not bear fruit all the year round. Ill-feeling increased in intensity 
until the seizure of the fort in 1653, and its sequestration two years later. 

II. — The Masaachuaetts Bay Colony at ConneetieuL Out of a political and 
religious fermentation which pervaded every portion of the Massachusetts 
Bay Colony, there arose a social element, demanding democratic reform in 
the State, and Separatist reform in the Church. The political defeat of 
Winthrop and the colonization of Connecticut were two prominent results 
of the new movement. The central figure in the popular party during the 
conflict was the Kev, Thos. Hooker, the father of Connecticut. He was 
self-centered, magnetic, and a firm republican. In mildness he was sur- 
passed by the even-tempered Winthrop, but his warm sympathies inspired 
him with a belief in the People that seemed foolish to the sagacious 
Governor. In public spirit and tolerant disposition he shows to advan- 
tage by the side of his rival, " the flexible Cotton." Against the conception 
of Roger Ludlow's character embodied in the new edition of Bancroft's 
" History," a protest must be filed. The testimony of his own life proves 
him to have been a selfish, ambitious, vindictive man, doomed to be 
rejected in the end by both Massachusetts and Connecticut. The demo- 
cratic tendencies which are traced throughout Connecticut's constitutional 
development provoked much dolorous moralizing from Winthrop, who 
mourned that Mr. Hooker's work must "lack the blessing." Connecticut's 
treatment of Indians deserves a special word of commendation. Such has 
been the magic force of legend and of poetically inspired school-histories, 
that, for a century, the youth of America have heard, with awe and shame, 
the voices of the Delaware redskins, chanting " We will live in love with 
William Penn and his children, so long as the sun and moon shall shine." 
More than one colony surpassed Pennsylvania in a policy of kindness to the 
savages. Connecticut Indians live to-day upon lands that belonged to 
Sachem Uncas. During the contentions with Massachusetts that ensued 
upon the quarrel with Magistrate Pyncheon of Springfield, Connecticut 
appeared as the first American champion of the doctrine of ** Home-instruc- 
tions to representatives." A view of the economic life of the colony down 
to the time of the Kevolution justifies^ that impression of slow and sure 
growth which is suggested in Connecticut's sobriquet ** The land of steady 
habits." 

III. — The Colonies cf New Haven and Saybrook. A survey of the early 
fortunes of New Haven and Connecticut reveals the former declining from 
affluence to comparative poverty, while Connecticut rises from distress to 
comfort and power. The causes of these phenomena are to be found, not in 
New Haven's peculiar polity of the Church and State, but in economic 
conditions, in the fruitless endeavors to build a commercial metropolis on 
the edge of a wilderness. The complete history of the Saybrook Colony 
has never been written. The story is one of attempts, not of realizations. 
It was the only endeavor to colonize Connecticut under English chartered 
rights. The prospects of the colony and the purposes of its owners, Say 
and Sele, Pym, Hampden, Saltonstall, and the rest, varied with the 
fluctuating fortunes of the Puritan party in England. The first settlement 
was made, not at Saybrook, but at Windsor, in 1635, by Sir Richard 
Saltonstall's company. The letters of the knight bear abundant witness to 
the utter overthrow of the new foundation by the in-rushing tide of Massa- 
chusetts inunigration. His just claims were finally satisfied in 1642. 
Massachusetts tried to use the Saybrook colony as a lever for weakening the 
independent position of Connecticut. The younger Winthrop's authority 
as Governor of Saybrook facilitated this purpose — ^until the time of the 
arrival of Col. Fenwick. Fenwick's expectations became disappointments, 
and, in 1644, after a separate existence of nine years, Saybrook was absorbed 
by the colony of Connecticut farmers. 



BIOLOGY. 



List of Coleoptera found in the vicinity of Baltimore. 
By 0. Lugger. 

[Abstract of a paper read before the Ballimore Naturalists' Field Club, January 16, 1834]. 

Although lacking a large river, the banks of which have proven every- 
where such an excellent field to collect specimens of natural history, and 
which are always rich in species of beetles, the vicinity of Baltimore is hf 
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no means an unfavorable locality for coleoptera. Nearly every variety of 
Eoil and sur&ce can be foand within a short distance from this city. High 
and wooded hills with steep or gently sloping sides; broad. valleys and nar- 
row ravines, with many streams and thousands of springs ; rocky hill-sides 
and sandy spots abound cver3rwhere, and produce all the necessary conditions 
for the existence of animal and vegetable life, thus affording a very rich 
field for the collector. The districts along our tidewater again are the homes 
of many species not found elsewhere in this vicinity. 

All the usual methods of catching beetles have been resorted to. Sieving, 
beating, sweeping, and the different traps in vogue among ooleopterists, all 
have produced their share of species in the following list. They have 
also been bred in cages constructed for this purpose. By collecting very 
early in spring and late in autumn, and even during sunny days in mid- 
winter, many species were obtained that belong to the Canadian fauna, and 
which otherwise could not be found in this vicinity. 

The following list is the work of eight years' collecting, and contains 2259 
species. It includes by no means all the species that can be found in this 
region, and judging from those found near Washington, fully 700 more 
will be found in time. 

The arrangement of families followed in this list is that of the late Dr. 
Leconte and of Dr. Horn, published two years ago by the Smithsonian 
Institution. 

Famiiies, Oen, Sp, 

Chrjaomdidfe.. ..... 67 190 

Bruchidffi. S 15 

t'enebrloiiidiB 80 69 

17 
S 



Families, Gen, £^, 

ClciDdelldae 2 25 

Carahidae 6i 268 

Haliplidae 2 6 

Drtiacidio 14 46 

GyrioiJse 2 6 

HTdrophilidn. 18 87 

BilphidiB 11 29 

Scydmaenlde....... 2 11 

PBelaphidae 12 26 

8taphyliaid» 65 204 

"■ '5 

6 
6 
6 
83 
11 



TrichupterrgidflB.. 6 

Bcapbidiide. 8 

Phalacridee 8 

Orylophidie 8 

Coccinellidfls. 17 

Endooifrbidse .... 7 __ 

Erotylfdae 7 24 

^ 16 

2 

22 
8 
15 
15 
45 



CoWdiidiB 11 

Rhyssodida 2 

Cucujide „. 9 

CrypiophagldsB.... 7 

llycetopbagida... 6 

DeruestidflB 7 

HisteridA 18 



FhmUie*. Oen, Sp, 

Nitidulid® 20 43 

TrogoeitidSB- 4 10 

Monotoixild» 4 8 

UtbridiidiB. 8 7 

DerodontidsD ...... 1 1 

Byrrhidn 4 6 

GeorTssidfiB........ 1 1 

Parnldn 5 10 

Heterocerids...... 1 8 

DascyllidEB 10 22 

Rhiplcerldee. 2 8 

Elttterida ^ 86 106 

ThroscldsD.......... 2 8 

Buprettidn... ...... 17 58 

Lampyridn........ 21 65 

MalacbiidcB 5 12 

Clerida 12 29 

PlinidsB 21 81 

CupesidfB........... 1 2 

aoida 4 6 

Lucanidop 5 6 

ScarabeeidsB... 43 143 

SpondvlidsB. 1 1 

Cerainbycidfle. 74 163 



Cistellidca... 7 

Lagriidee 2 

Melandiyide 17 25 

~ •• '2 

8 
1 
40 
28 
4 
14 
6 
2 

8 



Pythida 8 

Oedemerida „, 4 

C««phaluida 1 

Monlellida 6 

Anthiclda 9 

Pyrochroida.......^ 2 

Meloida 8 

Rhipiphorlda 8 

Khiuomace i ida 1 

Rhyncbitida 4 

Attelabida 1 

Otlorhyncblda 12 12 

Curcullonida.- 61 166 

Brenthida. 1 1 

Calandrida .... 10 22 

ScolyUda 19 82 

Authribi da. _9 _16 

71 families, 857 gen., 2269 sp. 



PETROGRAPHY. 

Preliminary Notice of the Gabbros and associated 
Hornblende rocks in the vicinity of Baltimore. By G. 
H. Williams. 

In view of the limited number of occurrences of typical gabbro which have 
thus far been described within the United States, it may be interesting to 
briefly notice two well marked types of this rock that are to be found in the 
immediate vicinity of Baltimore. Inasmuch as their mode of occurrence 
promises to throw additional light upon one of the much mooted questions 
of archaean geology, viz: the origin of lenticular bodies of hornblende rocks, 
Bo often interbcddcd in the old gneisses, the full description of these gab- 
bros, which their geological importance warrants, must be postponed until 
a more complete study of their field relations is possible. 

An irregularly oval area to the west and northwest of the city of Balti- 
more, whose greatest length, extending from the Patapsco River to Smith's 
avenue, is about 10 miles and whose greatest width is about 5 miles, is covered 
with a compact black rock, locally known as " Niggerhead." Although at 
first sight this all seems to be alike, a more careful examination reveals the 
fact that there are three altogether distinct kinds of rock within this area. 
By far the most common of these is a very compact mixture of dark green 
hornblende and anorthitc, which frequently shows unmistakable signs of 
stratification. Associated with this rock, which we will call an arwrtkiie 
QmphiholUe, is another of a dark purple color and quite massive in its 
character. This latter is most frequent toward the centre of the area, its 
best exposures being along the line of the Western Maryland Rail Koad 
near Mount Hope. It seems to occur in irregular patches of all possible 



dimensions, always surrounded by the amphibolite, between which and it 
there is never a sharp line of contact, but everywhere a gradual transition. 

A microscopic examination of the purple rock from all the principal 
points of its occurrence shows that it is an exceedingly fresh, fine grained 
mixture of triclinic feldspar, diallage aud hjpersthene, with accessory 
hornblende, magnetite, apatite, and very rarely olivine. Its structure 13 
altogether granular or granitic, and the rock is therefore to be defined as a 
hypergthene gabbro or kyperite. The feldspar was isolated and proved to be 
from both an optical and chemical examination, bytownite, a member of the 
triclinic series between labradorite and anorthite. It is not otherwise 
remarkable, except for the presence of beautiful inclusions, so characteristic 
of the feldspar of gabbros. The diallage is without crystalline form, of a 
light green color in the section and devoid of all pleochroism. The 
hypersthene, whose orthorhombic character is easily proven in cleavage 
pieces, is strongly pleochroic, the colors being arranged as usual, and con- 
tains its characteristic inclusions in great perfection. Aside frx>m these 
essential constituents there is often present a brovmish-jellow hornblende, 
which is undoubtedly original and not paramorphic in its nature, as is 
abundantly proved by its occurrence in the freshest and most unaltered^ 
specimens, and the £Eict that it is of a totally difierent character from the 
really paramorphic hornblende to be described farther on. 

The hornblende rock or anorthite amphibolite retains throughout the 
entire area a constancy in its petrographical character quite remarkable for 
a member of the crystalline schists. The only observable dififerences are 
slight local variations in the coarseness of grain and distinctness of 
stratification. It always shows in a hand-specimen a satiny lustre, and is 
seen under the microscope to be composed of a triclinic feldspar and confused 
aggregates of amphibole, possessing the green color, strong pleochroism, and 
all the other properties of oonunon hornblende. The feldspar was isolated 
and found to be nearly identical with that of the gabbro, although in the . 
special specimen examined, slightly more basic. In its chemical constitution 
and optical properties it agreed better with anorthite than with bytownite. 
Epidote was frequently observed in nearly colorless crystals, generally 
forming a rim around and projecting into the feldspar. Quartz is very 
rarely present, and never except in minute quantities. 

It will be seen at once that the association of these rocks is precisely 
similar to that at several well-known European localities, where they have 
of late been the subject of much careful study. Near Rosswein and Penig 
in Saxony lenticular masses of hypersthene gabbro occur imbedded in 
hornblende schists, and from their peculiar structure are called ** Flaser- 
gabbros.'' Naumann regarded them as eruptive, but Stelzner, Credner, and 
Dathe consider them as metamorphosed sediments. Reuscli has lately 
described the same association and structure at Bergen in Norway, where 
he considers the rocks to be metamorphosed lava streams and tuffa beds. 
Becke has also described the same formation in Austria. The Baltimore 
gabbro area gains therefore much in interest by its close similiarity to these 
classic European localities. 

Whether the shape of the masses of fresh hypersthene gabbro in the 
Baltimore region is as a rule lenticular or not, it is diflicult to say. If they 
are, the great size of the laz^r ones and tlie steeply tilted position of the 
hornblende beds would cause them to appear rather as alternating bands^ 
and in the case of the smaller masses the close similarity in the general 
appearance of the two rocks and the absence of any sharp line of contact 
between them renders the assigning of any definite limits to such masses 
nearly impossible. The general impression conveyed is that of quite 
irregular patches of gabbro occurring in the compact amphibolite and 
everywhere passing by imperceptible gradations into it. 

The association of these two rocks is so intimate and the transition of one 
into the other so gradual, that the idea of the subsequent origin of the 
gabbro, as a mass intruded into the amphilx)lite, is out of the question ; on 
the other hand they both retain their essential characteristics throughout 
the entire area, in spite of their intimate mixture, with far too much con- 
stancy to allow of the supposition that they were originally interstratified 
sedimentary beds whose different constitution furnished, when metamor- 
phosed, these two diflferent products. In fact the separation of these rocks 
has only a petrographical interest. Geologically they form one body as is 
shown, aside from their close field relations, by the great similarity of their 
chemical composition and the fact that the area they occupy is so sharply 
defined against the gneisses and mica schists which suiJ^uTidiL Whatever 
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msj have been their primary origin, they are eesentially the same rock, 
and the idea naturally suggests itself that one may be an alteration product 
(not however a decomposition product) of the other. Now the molecular 
change of hornblende into augite is known to take place only under drcum- 
■tances of complete fusion, whereas no phenomenon is better known in 
petrography than the corresponding change under ordinary conditions of 
augite to hornblende. The identity of the feldspar in both rocks makes the 
only real difference between them, the replacement of the pyroxene 
oonstituents, diallage and hypersthene, in one by aggregates of green horn- 
blende needles in the other. The idea then that the hornblende was the 
paramorphic product of the pyroxene lay close at hand, and the study of 
several series of thin sections made from chips taken at very close intervals 
along lines where the gradual transition of one rock into the other was 
especially manifest, have disclosed every step in this process of paramor- 
phosis with great clearness. The pyroxene at first becomes fringed with a 
cone of fibrous hornblende which is colorless inside like tremolite, but on its 
exterior edge is somewhat more compact and possesses the usual green color 
and pleochroic properties of ordinary hornblende. This process of altera- 
tion goes on until the pyroxene is altogether replaced by irregular aggre- 
gates of hornblende needles, those in the centre being colorless and those 
on the edge green. The inclusions of the pyroxene have now mostly 
disappeared but those of the feldspar remain intact. A short distance 
fiuther away from the gabbro the hornblende aggregates have become 
altogether green and the feldspar no longer presents its peculiarly fresh 
appearance, the characteristic inclusions have disappeared, and it is filled 
with actinolite needles or fringed with epidote. This process, though the 
usual one, was by no means the only one observed. Sometimes the horn- 
blende, instead of being aggregates of compact green needles, retains that very 
fine parallel fibrous appearance characteristic of uralite. The process is also 
somewhat different if the gabbro contained original brown hornblende, 
which resists the alteration longer than the pyroxene, although it also 
appears finally to go over into the green variety. 

The microscopical study of these two rocks, then, as well as their field 
relations, as far as these have yet been deciphered, seems to indicate that 
they are essentially the same and that the gabbro was the original type. 
What their primary origin was it i» difficult to say, but the sharp line of 
demarkation by which this area is separated from the light-colored gneisses 
and mica schists which surround it render it at least very possible that the 
whole was an eruptive mass, intruded as gabbro, and subsequently partially 
altered by paramorphism to anorthite-amphibolite. To this theory the 
more or less perfect schistose stnicture of the latter rock presents no serious 
objection. The great lateral pressure to which, as the microscope plainly 
shows, these rocks have been subjected would naturally have tended to pro- 
duce a schistose structure resembling slaty cleavage. In fact this pressure 
may have been the very cause of the alteration of pyroxene to amphibole, 
which would account for the schistose structure being most manifest where 
this alteration is most complete. 

The third of the rocks mentioned as occurring in the particular area under 
discussion i& altogether dilferent in chararter from the two already described. 
In its freshest state it is composed largely of olivine together with consider- 
able diallage and bronzite and very little feldspar. It may perhaps best 
be classed as an olivine bromiU gabbro, although the almost total absence of 
feldspar in some varieties would throw it into the family of the peridciites. 
Macroscopically this rock appears as a dark brown base in which large 
plates of yellowish bronzite and smaller glistening crystals of black diallage 
together with a few scattered specks of white feldspar are readily detected 
with the unaided eye. Under the microscope the base is seen to be com- 
posed altogether of olivine and smaller grains or shreds of magnetite 
separated out in the process of serpentinization, which has always com- 
menced and some cases progressed very far. Neither the bronzite nor 
diallage present any marked peculiarities. Both are nearly destitute of 
pleocfaroism in a thin section, but are readily distinguished by their 
diflference of size, color, and optical orientation. The feldspar is anorthite 
and is interesting as showing a rare form of alteration into some zeolite 
mineral instead of into calcite or kaolin as usual. This zeolite, whose exact 
nature has not yet been determined, forms aggregates of fibrous crystals 
resembling natrolite and is perhaps scolecite. This feldspar also exhibits in 
great perfection the border of actinolite (?) fibers, described byTomebohm, 
produced by the mutual reaction between the olivine and feldspar sub- 
stance wherever these come in contact. 



This rock occurs at several localities within the gabbro area, generally in 
the form of narrow bands resembling dykes, though sometimes in masBes of 
considerable size. It is ofien associated with serpentine which has plainlj 
originated from its alteration, and suggests the idea that the large mass of 
serpentine forming the Bare Hills, about 7 miles north of Baltimore, maj 
have also originated in the same way. At all localities where it is at all 
fresh the olivine gabbro ret^ns its main character with great constancy. 
From the following chemical analysis of this rock by Dr. Leroy McCay of 
the Green School of Science, Princeton College, it will be seen that it must 
be peculiarly subject to alteration. Besides its change to serpentine, it is 
seen sometimes to pass over into a light green talcuse rock, which also 
occurs alone in bands cutting the hypersthene gabbro, and whose presence 
in this form is thus explained : 

SiO, 41.00 

A1,0, 7.58 

Fe,0, 6.99 

FeO 4.63 

CaO 10.08 

MgO 23.69 

NajO .62 

CO, 3.62 

H,0 4.73 



101.74 



This is to be regarded as only a preliminary notice of the gabbros about 
Baltimore. The writer hopes before long to publish a more detailed 
account of them with illustrations and a number of chendcal analyses. 



On an eoDcursian Map of Baitimore and its neighborhood* 

By A. L. Webstter. 

At a meeting of the Baltimore Naturalists' Field Club, March 19, 1884, 
Mr. Webster made a report upon a map of Baltimore and its neighborhood 
soon to be published for the use of the students of the Johns Hopkins 
University, of which the following abstract has been prepared. 

From the first organization of this Club the want of an accurate and relia- 
ble map of Baltimore and its neighborhood has been felt by its members. 

The results of their excursions and studies have rolled up a large col- 
lection of facts of importance, relating to the distribution of plant and 
animal life, of physical and topographic peculiarities, and of geological 
structure. 

As notes on these items of interest have accumulated, the need of a 
comprehensive chart of the area under study has increased projMrtionately, 
but something more than a mere excursionists' guide is required, though 
this is a great desideratum at present. 

The classification and systematizing of material must be preceded by the 
accumulation of a vast number of facts the significance of which, when 
first presented, is frequently hidden or but hinted at, and only brought into 
relief by association with others subsequently developed. To prevent the 
loss of such facts, relating to the physical geography and natural history of 
the district, through misconception of their importance, a large central 
chart accessible to all on which to record by a ^stem of cartographic 
devices each item as noted, is urgently required. 

As the delineation becomes more complex it will be beyond the power 
of a single map to carry the growing load of information, but by a division 
of the burden and a grouping of great classes of material on independent 
but Mmilarly prepared base maps, a clear and comprehensive graphical 
statement can be preserved and a ready means offered of incorporating the 
new results of advancing study. 

With a view to ultimately obtaining such a store house for the fruits of 
the Field Club's labors a movement was recently made to search out 
existing maps of the city and its surroundings, to ascertain to what extent 
they supplied the deficiency and to determine upon the most feasible course 
toward the ultimate accomplishment of the perfected plan. 

A large number of maps of the city, the neighboring counties, and the 
state were examined without bringing to light any publication suitable to the 
ends noted. Sufficient scattered material was found, however, from which a 
serviceable map could be compiled. tiypH hw 
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A report to this effect was presented to the Trustees of the Umversity 
with an urgent request for assistance. This was very kindly received and 
permission granted to have the work hegun. 

The area to be mapped lies approximately between latitudes 39**-06^-30^^, 
SO^'-^S^-SO^^ and longitudes 76^-21^-30^^ 76°-51^-00^^ and is bounded 
by a square of twenty-five miles side, the centre of which is the city hall. 

Something more than one-fourth of this area has been covered by the 
accurate triangulation and plane-table work of the U. S. Coast and Geodetic 
Survey. The remainder has at various times been surveyed and mapped, 
with more or less accuracy, by numerous engineers ; the results of whose 
work are to be found in atlases of the city of Baltimore, of many of the 
counties and of the state ; as well as in the form of wall-maps, pocket-maps, 
guides, etc., etc. With the exception of the work of the Coast Survey how- 
ever, the measurement of altitudes has generally been overlooked. 

It was also found that the U. S. Geological Survey is at present com- 
piling a map of the District of Columbia and adjoining country on a scale 
of two inches to the mile, with twenty foot contours. 

The area covered by this work lies between latitudes 38M7^, 39**-05^, 
and longitudes 76°-50^ 77«>-18'. 

Its contiguity to our own limits and the desirability of mutual harmony 
in scale and general plan is apparent. 

With these &cts in mind it was decided to have drawn on a polyconic 
projection with scale of 1 : 31,680., or two inches to the mile, a map taken 
from material furnished by published and official records of the U. S. Coast 
and Geodetic Survey. This drawing is to serve as a basis for the entire 
work, but in itself is to remain untouched until results of work of equal 



standard accuracy can be obtained to join with it. The computed geographi- 
cal positions of one hundred and forty-four points lying within the district 
have been furnished by the courtesy of the Survey. From the drawing a 
tracing is to be made to which material gathered from the most reliable 
published maps of the remaining area is to be added. By the kindness of 
the U. S. Geological Survey the reduction of these various plats to the 
uniform standard scale is being effected by the process of photography and 
from the resulting prints features desired are transferred to the tracing. 

Photolithographic reproductions of the finiBhed tracing, reduced and 
properly mounted, will serve as convenient pocket-maps for use in the field. 

It is to be borne in mind that they will be merely the results of compilation 
from a variety of sources, the best however at present existing. Many 
errors will doubtless be found in them, due to inaccuracies in the originals, 
but it is for the correction of these errors that they are produced. 

The tracing is to be hung in an accessible place and items of interest to the 
various sections or corrections of detected inaccuracies, are to be made 
upon it or copies of it, from time to time, in accordance with a prescribed 
plan and system. It will accordingly represent the stmi total of information 
collected up to date. 

As existing hypsometric material is worked over and new records made, 
contours will be introduced, and it is hoped another edition showing the 
topography in relief will be produced in the future. 

To the kind cooperation of the U. S. Coast and Geodetic Survey, the 
Corps of Engineers of the Army, the U. S. Geological Survey, and various 
friends much of the progress of the work is due. 



REPORTS OF RECENT LECTURES AND ADDRESSES. 



VII. JDr. BUlings*8 Lectures on MunicipaU Hygiene* 

Dr. John S. Billings, Surgeon U. 8. A., who has been for several years 
the medical adviser of the Trustees of the Johns Hopkins Hospital in respect 
to the construction of their buildings, gave in Hopkins Hall during the first 
half-year, a course of twelve lectures on Municipal Hygiene. The following 
abstract has been prepared by Mr. Albert L. Webster, Fellow by Courtesy 
of this University. 

Statistics clearly show a growing tendency on the part of the populace of 
this country to accumulation in cities ; the sanitation of cities, therefore, is 
the sanitary problem of to-day. Apart from all other considerations, the 
importance of exertion in behalf of the health of the city as a whole, com- 
mends itself to our consideration on the ground of individual, self-preserva- 
tion ; on the common business principle that it will pay. 

The annual number of deaths in Baltimore is now nearly 9,000, having 
been for the last two years over 2J per cent, of the population. If we can 
prevent only one-tenth of this — ^that is reduce the rate to 2J per cent., or 
22.5 per thousand, which certainly can be done, we shall save nine hun- 
dred lives, and get rid of one thousand eight hundred sick, who are a con- 
stant burden and expense. The money value of this is over a million dol- 
lars. The recent experience with small-pox cost the City Treasury over 
f 90,000, to say nothing of the cost of the deaths, and of the sickness to 
individuals, or the loss to the business of the city, due to the prevalence of 
the disease. Yet this epidemic might have been prevented at compara- 
tively small expense. 

The impulse given to the study of municipal hygiene during the last 
forty years is largely due to the increased consideration of vital statistics. 
The figures representing the mortality of a place, are not by themselves 
the best test of its sanitary condition, but they are, upon the whole, a very 
good test, and often the only available one. 

The imjMrtance of accurate and complete vital statistics is but slightly 
recognized in this country, and the dependent mortality rates accordingly 
open to more or less doubt. The most fruitful cause of error is connected 
with the mode of estimating the average living population which has fur- 
nished the deaths for a particular period. 

The case of Baltimore illustrates the diversity of results attainable by 
different methods. The population of the city according to the United 



States Census of 1880 was 332,313. By consulting previous records and 
applying the ordinary method in use by statisticians, of reckoning pro- 
portionate increase in corresponding intervals, the population, June 1st, 
1883, would have been 354,720, 

The City Health authorities believe these figures to be too small and 
refuse to accept the census of 1880, estimating the population at that time 
to have been 393,796, or over 61,000 more than the census, a deficiency in 
the latter, according to them, of over 15 per cent. Their estimate is based 
upon the following considerations : 

" There are 80,000 registered legal voters in Baltimore ; five inhabitants 
to a legal voter is a fair and reasonable allowance, which would make the 
population 400,000. The census taken by the police, for our School Board, 
of children between the ages of six and twenty-one years gave 86,961. 
This would be a fair estimate of one-fifth of our population, making the 
same 434,805. . . . Again, there are 90,000 houses in Baltimore. Deduct 
10,000 for manu&cturing establishments, warehouses, stores, and unoccu- 
pied dwellings, estimating five inhabitants to each house (a very low esti- 
mate), our population would be 400,000." * 

The results of an application of these same methods to the computation of 
the populations of other cities, and conversely the application of the usual 
methods of other cities to Baltimore, strongly concur in endorsing the figure 
obtained by the United States Census. 

From the consideration of vital statistics, the following facts are 
made clear. Large cities have a greater mortality than small ones, and 
the latter than rural districts. Cities are more dangerous to male than 
to female lives and especially is this so among children; an excess of 
female mortality belongs exclusively to rural population. The birth 
and death-rate is higher among the colored than among the white 
population. 

A large city covers a large area and influences affecting mortality rates 
vary with different districts lying within this area. Thus, for Baltimore 
the mean mortality rates for the years 1879-81 inclusive, for the various 
wards was as follows — 



• A. B. Carter, letter ixaSanUary Snffineer, Feb. 16tb, 1881, p. 130. 
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Table Showing the Populatum and Deaths by Wards of the City 
of Baltimore for Three Years, 



Wards. 


Total 
Population. 


Number of Deaths. 


Ratio 


1879. 


1880. 


1881. 


Mean. 


per 1,000. 


1 


27,190 


678 


681 


668 


609 


23.6 


2 


14,097 


294 


417 


489 


400 


28.4 


8 


12,985 


818 


830 


836 


826 


25.1 


4 


9,521 


202 


206 


226 


211 


22.2 


5 


12,966 


807 


800 


854 


820 


24.7 


« 


15,402 


433 


406 


429 


423 


27.4 


7 


27.327 


619 


687 


748 


685 


26.0 


8 


14,250 


806 


846 


808 . 


820 


22.5 


9 


6,970 


282 


265 


832 


276 


89.6 


10 


9,538 


230 


244 


202 


225 


23.6 


U 


12,492 


182 


191 


225 


199 


15.9 


12 


14,747 


27U 


268 


298 


277 


18.7 


13 


10,358 


220 


244 


278 


246 


23.7 


14 


11,206 


258 


809 


836 


801 


26.8 


IS 


14,664 


408 


431 


451 


430 


29.3 


16 


19,867 


445 


486 


699 


610 


25.6 


17 


18,220 


476 


430 


698 


601 


27.5 


18 


29,037 


658 


638 


679 


657 


22.6 


19 


80,941 


656 


608 


735 


666 


21.5 


20 


20,532 


686 


655 


635 


642 


26.8 


Total. 


332,805 


7,618 


8,041 


8,816 


8,153 


25.2 



One of the most important factors affecting the health of a city is its 
water supply. Kain water is not pure water, as it contains impurities 
washed from the atmosphere, and from the roof which collects it and turns 
it toward the cistern. Well water in cities is specially objectionable, owing 
to the practical impossibility of protecting it from contamination. The sup- 
posed "sulphur springs" discovered a few years ago in Baltimore and 
Washington were but wells of dilute sewage. 

Natural reservoirs and their outlets, pure running streams, are the best 
sources from which to draw the water supply of a city and the importance 
of preserving them in their natural state of freedom from filth is apparent, 
though not infrequently sadly overlooked. 

Water pollution is of less interest to Baltimore than most cities, 
because the sources of our supply are unusually free from danger of con- 
tamination. Yet a small degree of danger exists, and the authorities must 
see that it does not increase, and that no prescriptive right to discharge refuse 
into the Gunpowder and its tributaries be established, for no matter how 
clear the law, there will be difficulties in removing a factory or drain when 
once established. The trouble is that the city has no jurisdiction over the 
greater part of the territory from which its supply is obtained. An appeal 
for protection to the last Legislature failed, the interests of about forty 
persons outweighing those of 400,000. 

Next in importance to the purity of water supply stands the removal and 
disposal of refuse, ashes, garbage, street sweepings, excreta, foul water, etc. 

There are two ways of dealing with it : the ancient, uncivilized way, 
leaving to the individual householder to get rid of this refuse as best he 
can; and the co-operative plan where the city undertakes the business. 
By the first, the greater part of the refVise is kept within the town, in cess- 
pools, yards, or streets, to be disposed of by nature's ecavengers. 

A very large amount of evidence has been collected, proving that no 
population living among cesspool emanations can continue to be healthy. 

Attempts to prevent soil-pollution by making the cesspools water-tight 
have proven failures, and involve expensive methods of removal. Such 
has been the experience of Paris. The annual cost of emptying the 60,000 
cesspools of Baltimore — those, that is, that fill up— is about |1 00,000. The 
odorless excavating company's vacuum apparatus is employed in the 
removal of about one-third, the other two-thirds or more sink into the soil. 
The best water-closet will not be used in a cesspool city, because using 
much water they fill the vaults too quickly. 

The abundance of water in American cities, and the necessity of dispos- 
ing of the water fouled by domestic use places the water carriage system of 
sewerage far in advance of other methods for use in this country. The 
system involves three things : 1, the conveying away of polluted water ; 2, 
drainage of subsoil ; 3, removal of surface drainage, and most of the dis- 
putes upon this subject turn upon the question of how far these three objects 
are to be combined in one system. 

Small natural water-courses have often been utilized for drainage. These 
gradually become polluted and offensive by refuse and filth, as in the 
famous Riyou Gayoso, of Memphis, and when this has progressed so as to 
constitute a nuisance, the stream is often arched over and called a sewer. 
But the functions of the two are incompatible. 



The proper connection of house fixtures with the sewers is vital to the 
complete efficiency of the latter. 

The refuse and excreta discharged into house drains are not necessarily 
dangerous to health if they be removed before putrefiiction b^ns. But 
when, on account of defects in the pipes or traps or of that abominable 
plan, in which a cesspool beneath the house or in the yard is so connected 
with the sewer that the overflow only passes off, the sewage reaches the 
sewers in a state of decomposition, then the sewers must become offensive, 
no matter how perfectly planned or constructed. This arrangement is 
common in Philadelphia, and is by no means wholly unknown in Balti- 
more. 

In a properly constnicted system of sewers there is little danger from 
sewer gas, and in improperly constructed ones the danger can be prevented 
as far as house drains are concerned by means of a proper trap between the 
house and sewer, and by ventilating the sewers. Probably more offensive 
gases are produced in soil pipes than come from sewers. Pipes connected 
with house drains should be arranged according to the following princi- 
ples, which are simple, but which involve sometimes a difficulty in their 
practical application. Every fixture through which foul water is to pass 
shall have a trap as near the fixture as possible ; all the traps should be 
ventilated ; the soil pipe should pass out through the roof, full size and be 
fr-eely open at the top ; and in most of our cities, as actually built and sewered, 
the communication of the air in the soil pipe with that in the sewer should 
be cut off by a trap on the house side of which should be placed a fresh air 
inlet The best traps are those known as the S and half S traps, simple 
bends in the pipe. 

The pre-eminent function of the perfect sewer is to remove with all pos- 
sible speed offensive refuse without in itself becoming contaminated or 
offensive. Various so-called systems have been devised to effect this end. 
The combined system provides by a single line of conduits not only for the 
removal of house refuse and waste water, but also for the street water in 
times of rain. This, from several considerations, is a matter of doubtful 
advisability. 

The separate or double system provides independent channels for rain and 
house water. The latter being carried by small pipes can be readily flushed 
and kept free from deposits of decomposing filth. The Lieumur system is 
a small pipe system in which the excreta is forced by pneumatic pressure to 
a central collecting station and there disposed of. The expense of construc- 
tion and maintenance of this system argue strongly against it, aside from 
other considerations. 

As to the paving of streets, cities having heavy traffic, generally pave 
with blocks of trap rock or granite, known as Belgian blocks, laid in Juxta- 
position on a bed of sand or gravel. The objections to these pavements are 
that the bed of gravel and subsoil gradually becomes polluted with organic 
matters derived from the excreta of animals, all of which in hot and dry 
weather give rise to offensive and dangerous gases. The best foundation is 
one of cement concrete. It prevents pollution of subsoil, gives elasticity, 
which is desirable to prevent injury to vehicles and animals, it distributes 
the weight and shock of traffic evenly over the surface, and it becomes 
better and stronger as it grows older. Stone, wood, or asphalt may be laid 
upon this foundation, but wood is objectionable from a sanitary standpoint. 
The report of the city commissioner of Baltimore for last year contains 
communications from several civil engineers relative to the policy to be 
pursued to secure good pavements. They consider the matter from the 
technical standpoint of their profession without reference to sanitary con- 
siderations, and all recommend the granite block. The cobble-stone pave- 
ments which cover most of the streets of Baltimore are much commented 
on by strangers, and two or three hours* experience produces impressions 
far from agreeable. The best pavement where there is little heavy traffic 
is one of asphalt laid on concrete. 

With special reference to the sanitary requirements of Baltimore, I should 
recommend to the authorities and people of the city that more elaborate 
health statistics be collected and compiled ; that the water supply be pro- 
tected by municipal and State co-operation ; that connections with sewerage 
be made under city supervision ; that cesspools be filled ; that there be an 
increase in plumbing inspection ; that cobblestone pavements be removed ; 
that an abattoir be constructed ; that schools be thoroughly inspected and 
scholars instructed in hygiene ; that public baths be opened ; that comfortable 
and clean tenement-houses be built, and that voluntary organizations be 
formed to see that these things are properly done. /^"^ ^^ ^^ r^l r-% 

L..y.u.^v. by VjOOy IC 
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VII !• Mr. 8liUman*8 Address on the Acrapolia of Aihensm 

The following is an abstract of an address by Mr. WiiiUAM J. Stillman 
before the Uniyeraity Archsological Society, on March 22, 1884. 

The influence which the site of Athens had on Greek civilization was 
owing to its impregnable Acropolis in the midst of a magnificent plain which 
must in that time have been of great fertility, watered by two rivers, with 
access to the sea at no great distance, all conditions combining to increase 
wealth and give security to its civil liberty and to the results of its material 
prosperity. The rock of the Acropolis is one of the most singularly difficult 
of access amongst all the ancient cities, the only open road to it having been 
that which winds along under the southern precipices where now are the 
ruins of the .fsculapeion and the theatre of IHonysos. The western slope, 
by which it is approached by carriages, was probably in early times non- 
existent, and the valley between the Acropolis and Mars Hill much deeper, 
BO as to make the western approach as steep as the others. And even in 
the time of Pausanias this is indicated by his itinerary. There were, how- 
ever, two secret staircases carried through the rock, one coming up at the 
northern end of the Propylaea, and the other within the hieron of the 
Erecthenm, the latter being that by which the Persians entered. These 
were probably part of the early works for the defence of the Acropolis, and 
are generally thought' to have been Pelasgie, though the great work of 
defence of the Pelasgi, known as the Enneapylon, was probably on the 
Bouth-westem angle of the rock, covering the approach from the south. 
There is now no trace of the Enneapylon or of the walls of the Pelasgi, that 
which is shown opposite the temple of Nik4 Apteros being a comparatively 
modem wall supporting a terrace. The ancient entrance was, in all 
probability, where the present gate in conmion use, is, as is shown by the 
footprints of the beasts which were led up to the sacrifice, and which have 
worn the solid rock to considerable depth. The entrance was probably 
changed when the Propylaea was built and the gate on the western side 
constructed. This was ruined by Sylla and reconstructed in haste by 
Valerian at the approach of the Goths, and left as we now have it until 
the Turks converted the ensemble of the construction on this side into a 
huge bastion on which they planted their batteries. This bastion was 
removed by Beuld. 

The buildings within the enclosure whose entrance was through the 
Propylaea are now the Parthenon and Erectheum, many smaller temples 
and shrines having probably been destroyed. The temple of Nik^ Apteros 
was without the Propylaea, and was demolished by the Turks and built into 
the bastion, to be, piece by piece, recovered and reconstructed in our century. 



The description of the Parthenon included a demonstration of the well- 
known system of curvature of the horizontal lines, which, with the diminu- 
tion in the inter-columniations and the convergence of the columns, the 
lecturer considered to be an expedient to increase the apparent size of the 
temple by exaggerating the perspective illusions. This was illustrated by 
diagrams and the efi*ect of each variation from the regularity of construc- 
tion was shown to bear directly on the perspective of the building so as to 
increase its apparent size. 

The same points were illustrated by photographs taken by Mr. Stillman, 
in the foreground of one of which were shown a number of unfiniBhed 
drums of the Parthenon columns which had been, from defects discovered 
after they had been brought up, rejected, and which still lie on a bed of 
fragments of marble covering the debris of the buildings destroyed in the 
Persian sack of the Acropolis. In this stratum of debris, which varied 
from two to six feet in thickness, and which has recently been excavated by 
the ArchaK)logical Society of Athens, are found many fragments of bronze 
and iron with carbonized wood ; and, digging into the exposed face of the 
mass, the lecturer discovered many relics of the conflagration, amongst them 
a bronze archaic ornament (which he presented to the Society), and a 
deposit of barley, pease, and beans, which though completely carbonized 
by time, had not been burned and still retained their shape. An account 
of the Erectheum with its triple sanctuary, illustrated by photographs 
showing the various portions in all their views, completed the description. 

JX. Mr. Oarhe^s Address on the Introduction and 
Fundamental Principle of the EntoMs. 

The following is an abstract of an address by A(r. Joseph Thacheb 
Clarke before the University Archseological Society, on March 14, 1884. 

This paper embodied original researches concerning the nature of the 
curved outlines of columns of round plan, based upon the suggestion of 
Thiersch : That the increased diameter of the middle shaft was introduced 
to overcome an optical deception resulting from the inability of the eye to 
distinguish a slight convergence in sets of lines apparently parallel. A 
comparison of those Athenian monuments which have been most accurately 
measured shows that the principle of this deception was fiilly understood by 
the Greek designers of the best period, and was determined by graphical 
methods. This recognition of the true character of the Entasis was entirely 
lost before the Renaissance, and replaced by Serlio and Vignola with clumsy 
and empiric makeshifts. 



NOTES ON RECENT PUBLICATIONS. 



Mabtin, H. Nkwbll and W. A. Moale. Handbook of Verte- 
brate Dissection: Part III. How to Dissect a Rodent 
(New York: Macmillan db Co^, pp. 85, 3 plates). 

" This little book, like its predecessors in the same series {see notice on page 
59 of Circular 21) is designed for use at the dissecting-table, and not to take 
the place of attendance on lectures or the study of a text-book of compara- 
tive anatomy. We have assumed that the teacher or text-book will supply 
such references to original sources as it is desirable that students should be 
accjuainted with, and have accordingly entirely omitted all such. As some 
critics of Parts 1 and II appear to have thought that such omission made it 
possible that the discoveries of others should be credited to us, we desire to 
state that, so far as we know, no new fact in mammalian or rat anatomy is 
to be found in the following pages, nor any novel method of dissecting. 
What we have attempted is to make it easy for a student to learn practically 
what a mammal, regarded from a morphological standpoint, is. In pur- 
suance of this plan, details which are diagnostic or generally characteristic 
of mammalia have been treated with more fullness than generic or specific 
peculiarities. 

" From a certain point of view the title of the book may seem a little 
absurd. The methods suitable for the satisfactory dissection of a rat would 
assuredly be quite inapplicable to the practical study of the anatomy of a 
whale or an elephant. But to the student who dissects, not to learn the 
detailed anatomy of any one species, but the oonunon structural character of 



a class, it matters little which animal is selected if it be readily obtainable 
and fairly typical. A book giving directions for the dissection of any such 
mammalian species may be fairly entitled ' How to Dissect a Mammal.' 

" Our choice of the rat was largely determined by its abundance and wide 
distribution, and the fact that no one is likely to object to the killing of as 
many rats as can be caught. The larger size of dogs and cats would have 
been to a certain extent an advantage, but domesticated animals are not to 
be easily obtained in such numbers as to provide a liberal supply of material 
for students. Further, we feel sure that he who aspires to become a com- 
parative anatomist, and yet finds a rat too small for the observation of all 
the main fieicts in its structure, has mistaken his vocation." — From the Pre/ace. 

Hall, 0. Stanley and Habtwell, E. M. Bilateral Asymmetry 
of Function. (Mind, London, No. 33, pp. 17, 8^). 

This article consists of two parts, and is to be taken merely as a prelimi- 
nary account of an attempt by the authors to study comprehensively and in 
accordance with modern scientific methods, the problem of the relation of 
right- and left-sidedness to the more general law of bilateral symmetry as 
regards form and function in animals, especially man. 

Part I contains a summary statement concerning the facts observed in 
the fields of anatomy, physiology* pathology, clinical medicine, and zoology, 
regarding asymmetrical structure and unbalanced functions in paired viscera, 
limbs and sense organs, together with a brief review of thejiypotheses ofiered 
in explanation of the facts. 
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A bibliography of the more important literature of the subject is ptomiaed 
by the authors. 

In Part II it is stated that a consideration of the facts and opinions brought 
together in Part I has led the authors '' to think that other methods than 
those hitherto applied might bring us into closer quarters with the com- 
prehensive bilateral problem. Of these methods two were considered : 1. 
Operations on the corpus callosum and cerebellum of animals, and perhaps 
the pyramids, to partially isolate the action of the hemispheres, and also to 
reduce the action of one of them. 2. More accurate measurements of the 
bilateral asymmetry of function ; especially as regards (a) the upper ex- 
tremity, (6) the lower extremity, (c) binocular vision." 

This section is devoted to an account of investigations made by the 
authors, according to the second method, applied to the arms. The description 
of experiments made and the statement of results which occupy the 
remainder of the section present no substantial differences from the results 
of the investigation recounted by E. M. Hartwell before the University 
Scientific Association, May 2, 1883, in his paper ''On the Relation of 
Bilateral Symmetry to Function." An abstract of the paper referred to 
may be found in Circular No, 25, p. 149. 

Hall, G. Stanley. (Editor), Pedagogical Library, Vol. I. — 
Diesterweg'a Methods of Teaching History, with papers by 
Professors Herbert B. Adams, G. E. Adams, John W. Bur- 
gess, E. EmertOD, W. F. Allen, and Mr. T. W. Higginson. 
(Boston : Ginn, Heath S Co. xii, 208 and 92 pp. 12^^*.) 

This book is intended to be the first of a series entitled a ** Pedagogical 
Library/' devoted to' methods of teaching, one volume of which is to 
be occupied with each of the more important branches of study in gram- 
mar and high schools. History was chosen as the subject of the first 
volume from a conviction that no subject so widely taught in schools is, 
on the whole, taught so poorly. The editor in his preface urges the need 
of securing better instruction, first, by improving the special training of 
teachers of history, and second, by increasing the lime deyoted to instruc- 
tion. 

The book consists of three parts. The first half of it is occupied by a 
monograph on instruction in history, translated from Diesterweg's Weg^ 
weUer xur Bildungfur deuiache LehreTf in which the meaning and use of 
history, and various questions in regard to the method of teaching it, are 
treated with fullness. Part II consists of brief contributions by prominent 
American historical teachers. Dr. H. B. Adams describes the methods 
and results of topical study of history in bis classes at the Johns Hopkins 
University and at Smith College, and calls attention to the utility of 
beginning historical work with the investigation of local life. Prof. 
C. K. Adams suggests some improvements in American historical teach- 
ing to be derived from the study of German methods, and explains the 
plans pursued in the School of Political Science of Michigan University. 
Prof. J. W. Burgess describes the system followed in the School of Polit- 
ical Science connected with Columbia College. Dr. £. Emerton, of Har- 
vard, shows the advantages of an application of the seminary method to 
historical teaching in American colleges. An important page or two on the 
use which may be made of physical geography, and a few words by Col. 
Higginson on the reasons why children dislike history, conclude this por- 
tion of the book. Part III, by Prof. W. F. Allen, consisto of classified 
lists of the most useful historical works in English and of selected topics 
for class use, with some suggestions as to the use of the latter, 

J. F. J. 

Dippolp, 0. Theodore. The Oreat Epics of MediflBval Oermany. 
An Outline of their Contents and History. (Boston : Bob- 
erts Brothers. 1884. 223 pp., 12'^.) 

This is a reprint of the first issue of the book of September, 1882. 
"Although no claim is made to present hero anything like a history of Medi- 
eval German poetry, it will be found that the subject, as it comes within 
the scope of the plan announced, has been more fully treated on the 
following pages than in any work hitherto published in this country or 
in England." — (Extract from Preface,) 



Amerioan Journal of Philologt. Edited by Professor Qilder- 
sleeve. Vol. IV. Whole No. 16. 

Artide I. — The Noctes Atticae of Auius OelHuM. By Henbt Kettlerhip. 

A large proportion of the surviving Greek and Latin literature consists 
of extracts and epitomes. The passion for making florUegia and miscellanies 
of all kinds began among the Romans in the first century after Christ and 
continued in activity for a long subsequent period. The Nodes Atticae of 
Gellius is only one specimen of the results which this passion produced. 
Prof. Nettleship gives a sketch of the life and career of Aulus Gellius, 
who belonged to a very old Italian family, was bom about 123 A. D., was 
educated at Rome and studied at Athens in the time of Herodes Atticus. 
After his return from Athens to Rome he fell under the influence of Favor- 
inuB, an influence which extended at least beyond the time at which ho 
entered upon professional life. What that professional life was Grellius does 
not tell us explicitly, but references are made to judicial functions. The 
title NocUe Atticae was given to the book as a record of the fact that Gellius 
began to make his collections during the long winter evenings of his student 
years at Rome. It is professedly a handbook of miscellaneous information; 
he aims at being comparatively popular. The attempts to enliven his lessons 
are amusing by reason of the uniformity of the devices employed. There 
are many marks of carelessness in composition, inconsistencies in the dia- 
logue, re-introduction of the same interlocutor, extracts carelessly torn from 
the context, allusions to things the writer has nowhere mentioned, promises 
that are nowhere performed. 

Prof. Nettleship then analyzes the whole book according to the subjects 
of which it treats, and discusses the sources from which Gellius derived his 
knowledge. The element of purely miscellaneous information is oompira- 
tively small and does not indude much more than an eighth part of the 
whole work. A large part is given to philosophy, something to literary 
criticism, a respectable quota to history and Roman antiquities, more than 
a quarter of the whole to lexicography and etymology, and something con- 
siderable to grammar and textual criticism. Large as is the anionnt of dis- 
cussion and information bearing upon philosophical questions, that devoted 
to lexicography, grammar, and criticism of text and style, by far outweighs 
it both in quantity and in value. The phenomenon is typical of the state 
of Italian taste and feeling. Only the antiquarian impulse retains any life. 
The age has no vigor of its own but builds the sepulchres of the prophets 
and waits for inspiration to rise from the past. 

Article 11. — On the Final Sentence in Greek. By B. L. Gilderbleeve. 

Read before the Johns Hopkins Philological Association at their Feb- 
ruary meeting, 1884. (See p. 73 of thie Circular). 

Article IIL~T. L. Beddoes, A Survival in Style. I. By Henry Wood. 

Read before the Johns Hopkins Philological Association at their Decem- 
ber meeting, 1883. (See p. 76 of this Circular). 

Artide IV, — Notes. 1, John Evdyn^s Plan for the Improvement of the J^n^tsl 
Language. By H. E. Shepherd. 

2. Mercator, v. 624. By Minton Warren. (See p. 66 of Cireular 29). • 

Artide v. — List of Irregular (Strong) Verbs in Beowulf. By James A. 
Harrison. 

This number contains Beaews of Quests History <^ English Bhythms by J. 
M. Garnett, of Gartner^s Ba/etoromanische Grammatik, Ulricas Btfrun^t 
Uebersetmng des Neuen Testaments^ Forster^s Altframosisehe BibUoihek by A. 
M. Elliott, of Mather's Aeschyln^ Prometheus Bound by — Y ^ of Dan- 
hoi's Concordance to Aristophanes by C. D. Morris, of Engelbrechfs Studia 
Terentianaf Wdlfflin*s Archiv fur Lateinische Leridographie u. Gframmatik, and 
Bihbed^s Emendationum Mereatoris Plautinae Spicilegium by Minton Warren. 
Brief mention is also made of Schuehardfs Kreolische Studien^ Intemaiionale Zeit- 
schriftfur AUgemdne Sprachmssenschqftf WeiPs Harangues de DSmosthhte^ JebVs 
Oedipus Tyrannus, the new edition of Comci's Ddedtus^ Gidbana's BabrU 
Fabulae, and FrdnkePs Quellen der Alexanderhistoriker. The Beports give an 
account of Englisehe Studien^ Zeitsehrift der deutschen morgenldndisehen Gesed- 
schaft, Journal AsiatiquCf Deutsche Litteraiurdenkmale. 

This number closes the volume. Vol. V, No. 1 (whole number IT), will 
contain articles on Maximianus by Robinson Ellis, on the Nahuatl-Spanish 
Dialect by A. M. Elliott, (see p. 74 of this Circular)] Dr. Bloomfield's 
essay on Irregular Vedic Subjunctives (see Johns Hopkins CireularSj p. 6), a 
paper on Researches in Cyrene by F. B. Goddard, and Professor Haupt's 
paper on the Woman*s Language (see Johns Hopkins CircularSj p. 61i. 

Subscription price, $3 per annum^ R?^^^^® ^ ^® Editor. |^^ 
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THE NEW BIOLOGICAL LABORATORY 

OF THE JOHNS HOPKINS UNIVERSITY. ^ 



The recently opened biological laboratory of the Johns Hopkins University 
is eighty-four by fifty-two feet in external measurement, and consists of 
three stories and a basement. It is built of Baltimore pressed brick ; with 
steps, entry, window-sills, and band-courses of Cheat-river bluestone. A 
fact that at once attracts attention is the number and large size of the 
windows; as the laboratory is free on all sides, it is therefore very well 
lighted. 

On ascending the front steps, and passing through the door, the visitor 
entern the main hall, from which a wide staircase ascends to the third story, 
and on which most of the rooms of the first floor open. This floor is given 
np to the regular class-instruction of students not engaged in special work. 
It has on it (see plan, fig. 1) a lecture-room with seats for sixty ; a storeroom 
connected with this, for the keeping of diagrams and lecture-apparatus ; an 
administration-room, the headquarters of the chief assistant ; a preparation- 
room containining a supply of the reagents, specimens and material required 
for the daily practical claas-work ; and the large general laboratory, thirty- 
two by forty-eight feet. 

The latter has windows on three sides. Around these sides runs a work- 
table, supported, independently of the floor, on brackets attached to the 
walls, and aflbrding ample space for thirty students. If necessary, a second 
table can be set inside this, giving places for fifteen or twenty more. The 
centre of the room is in part occupied by a dissecting and a chemical table. 
The latter is supplied with the reagents and appliances for practical work 
in elementary chemical physiology. The dissecting table has a slate top, 
and is provided with a sink and water-tap between every two students. 
The inner side of the room has, against the wall, tables for scales and the 
warm-water oven ; a large hood for the performance of chemical operations 
calculated to give rise to noxious vapors ; and a dumb-waiter leading to the 
basement, on which articles can be sent up from the storerooms there when 
called for. Near the centre of the room is a chute, lined with plate-glass 
(so as to be readily kept clean), and passing direct to the furnace-room 
1)elow. Through this chute ail refuse is at once got rid of. The floor of this 
room, and of several others in the building, is of asphalt, and the walls of 
hard cement to a height of two and a half feet. Thus the floor can be 
fl(Kxled with water, and thoroughly cleansed whenever desirable. 

The work to be done in this room annually is as follows : by the first-year 
students, a thorough macroscopic and microscopic examination of about 
twenty-five selected vegetable and animal organisms illustrative of the course 
of lectures on general biology, and a study of the embryology of the chick ; 
by second-year students, a course in practical animal physiology and 
histology a little more extended than that given in Foster and Langley's 
* Practical Physiology.' 

The second floor (see plan, fig. 2) contains the followitig rooms: a 
laboratory for research and advanced study in anii^al morphology, and a 
corresponding room for botanical work (used at present as the laboratory of 
psycho^hyiiiology) ; a photographing-chamber, with heliostat and other 
appliances for micro-photography ; a library of biological text-books, mono- 
graphs, and journals ; a small lecture-room, capable of seating about thirty ; 
an assistant's private room ; a museum containing such typical osteologicai 
and other specimens as are needed by students pursuing the regular courses 
of chiHS-instruction, and the beginning of a collection of the local fauna and 
flora, made by the members of the field-club ; and a store and preparation 
nx)m for the curator of the museum. 

The third floor (see plan, fig. 3) is mainly given up to advanced students 
in physiology and histology. It has three large work-rooms; a dark cham- 
ber for spectroscopic work, for experiments in physiological optics, etc. ; the 
director's private room ; a room for the myograph ; an assistant's private 
room ; the mechanics' shop, for the construction and repair of instruments ; 
and a small balance-room. 

The building being heated by steam supplied from a boiler in the 
neighboring chemical laboratory, the basement (see plan, fig. 4), which is 
well lighted, is left free for use. The scientific work-rooms in it are a large, 
well-equipped rcwm for advanced study in chemical physiology, a balance- 
room, and a room for the study of animal electricity. The basement also 
contains a suite of three rooms, which form the janitor's headquarters, • 



where he has charge of the necessary stock of chemicals and glassware, and 
has also a carpenter's bench, at which he does any simple bit of carpentering 
required. From one of these rooms a shaft two feet square runs to the top 
of the building, communicating with each floor. Through this shaft it is 
intended to run wires to various work-rooms, transmitting electical currents 
for the running of chronographs, and for similar purposes. The shaft was 
also planned in the hope that ultimately the clock-work of kymographs and 
such instruments will be replaced by electrical energy generated by an 
engine and dynamo in the basement, and distributed thence over the build- 
ing. The remaining rooms in the basement are, the * animal room,' fitted 
up with tanks for the keeping of frogs, terrapins, and so forth ; and the 
furnace-room. The latter contains a cremation-furnace, in which all the 
combustible dSnis of the laboratory is dbposed of, and a boiler and con- 
denser for the preparation of distilled water : it has also in it a small steam- 
engine, designed to be used for running a centrifugal apparatus. 

In the general internal fitting up of the laboratory, the trustees of the 
university have acted upon the belief that it i^ in the long-run, more 
economical to provide students with fVirniture which b good and attractive, 
and trust them to take care of it, than to supply cheap tables and cases, 
which the average undergraduate, at least, is apt to feel no hesitation in 
mutilating. The halls and lobbies are comfortably covered with cocoa 
matting; the tables, instrument cupboards, and cases of drawers are of 
polished cherry. But there has been no attempt at ostentation : the furniture 
is all simple ; though handsome, and finished in every essential in the best 
manner. Every drawer runs as smoothly as in the best cabinet work ; and 
each has its own lock, to be opened only by its own key, or the master-key 
for each floor kept in the administration-room. 

The library is a little more luxuriously furnished than the other rooms. 
It is carpeted, and supplied with armchairs. So many students can only 
aflford to hire rather uncomfortable lodgings, that it was believed desirable 
to provide in the library a really pleasant study, in which they might find 
at hand, not only the books they wanted, but writing-tables and other 
conveniences. None of the books are locked up. The student, on entering, 
finds before him a list of books which are' not to be taken from the room, 
including text-books, monographs on the plants or animals which are used 
as types in the regular class-instruction, and the last-received numbers of 
periodicals : all other books may be taken (subject to call for immediate 
return at any time) on the student writing his name, and the title of the 
book he desires to take away, on a card provided for that purpose, and then 
slipping this through a slit in a locked drawer. The fellows and scholars 
in the biological department act in turn as librarians for the day, and are 
present at a stated hour to received books returned, and restore the receipts 
for them : until the card is returned to its signer, he is responsible for the 
book. This system of almost absolute freedom in taking books from the 
library is still on its trial : it has now been in practice for four months, and 
with the best results. Those who desire to take books home appreciate the 
trust reposed in them, and also the convenience to them of the present plan, 
and are anxious to secure its continuance. 

The principle on which the library is managed, of inviting students to 
co-operate with the administrative ofiicers in making it possible to allow 
the freest use of all books in it compatible with their safety, has been 
extended to the instruments in the various rooms for advanced work. On 
admission, each man has assigned to him a microscope, microtome, other 
histological appliances, and such chemical glass-ware as he is pretty certain 
to need. For these he signs a receipt, undertaking to restore the articles 
in good order on demand, or pay a specified sum for them. Glass slides and 
covers are purchased in quantity, and supplied by the janitor at cost. 
Other glassware, only occasionally needed, is supplied to any member of the 
laboratory on requisition, the recipient signing an agreement to return or 
pay for it. With these exceptions, free use of all the instruments rec^uired 
for such work as he has been permitted to undertake is allowed to every 
student, on condition that upon removing any piece of apparatus from its 
drawer or cupboard he shall leave in its place a card bearing his name. 
The only alternative, of course, is to lock every case, and only issue apparatus 
on formal application to a special office? ^ XlWtinU^ ^S-<^IL-tll£irboBqi:^ 
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and also know, that, if instruments cannot be traced, the present system must 
cease. Hitherto the endeavor to secure their aid in carrying out this plan 
of making all the apparatus accessible with the minimum of trouble or delay, 
has had most satisfiactory results ; largely, no doubt, owing to the fisLct that 
the majority of the students are graduates old enough to have a sense of 
responsibility and to influence the younger men. Once a month one of the 
fellows, or graduate scholars, examines the instrument cupboards in each * 
room, compares their contents with the inventory, notes what piece of 
apparatus has been taken and who has taken it. If any instrument is not 
accounted for, he posts a notice asking who has it. During the past four 
months the latter proceeding has been necessary only three or four times, 
when students had, in the hurxy and excitement of an experiment, for- 
gotten to write the required receipt: in every such case the delinquent 
has at once come to apologize and explain. What may be called the * perma- 
nent ' apparatus in the laboratory, as distinguished from glass tubing and 
other perishable ' current ' apparatus renewed yearly, has cost more than ten 
thousand dollars: about fifteen hundred dollars are annually provided for 
repairing and adding to it. During the current year another five hundred 
dollars has been placed at the disposal of Dr. G. Stanley Hall for the purchase 
or construction of apparatus for psycho-physiological teaching and research. 
This stock of instruments is so valuable, and in many cases so easily 



injured, that a longer trial will, of course, be necessary, before it can be 
decided whether the present system of leaving every thing unlocked and 
trusting students to leave an acknowledgment for such instruments as thej 
take, can be continued without undue risk of loss, or injury by carelesBoeei 
for which no one can be found responsible. 

The work for which the laboratory has been planned and built is 
stated in Professor Martin's lecture, («ee p. %1 of iMi Circular), Briefly, 
it is to train beginners in biology in the fundamental properties of living 
matter, and the structural and physiological characteristicB of the chief 
groups of plants and animals; in co-operation with the seaside labora- 
tory of the university, to afibrd opportunities for advanced study and 
research in animal morphology and embryology ; and, ultimately, similar 
opportunities for advanced students of botany. In addition, very special 
attention has been giving to providing facilities for class-instruction, 
advanced study and research in animal physiology and histology; and 
opportunity for such senior students as intend to become physicians to learn 
the methods of experimental pathological and therapeutical research, so far 
as they can be carried on in a laboratory. It is hoped that in this way the 
biological laboratory may prepare annually some students to enter special 
laboratories of pathological or pharmacological research more immediately 
connected with a medical school.— (i2g?nrtted from. Sdenct, March 21, 1884.) 



DIAGRAMS SHOWING THE ARRANGEMENT OF ROOMS. 



FIRST FLOOR. 
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Fionas l.— SOiTestibale; 81, main hall; n, work-room for practical Instruction of 
less adTanced students; 24, so, ventilating shafts: 85, storeroom of materials and 
reairents for general practical class-work ; 86, chief assistant's room ; 87. storeroom 
for diagrams and lecture-apparatus ; 88, lecture-room ; 89, elevator ; S8, cloak-room. 



SECOND FLOOR. 
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FIOUBB 8.— 38, 14, hall and corridor ; 35, museum ; 36, advanced morphology ; 37, prepa- 
nitlnn-room for museum; 40, assistant's room; 41, library; 48, 43, photography ; 
44. advanced botany ; 46, lecture-room ; 46, elevator ; 47, 38, ventilating shafts ; si, 
lavatory. 
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FiGUBB 4.— 1, 8. entrance and corridor; 3, chemical physiology; 4, balance-room; 7, 
furnace-room: 10, 11. 12, lanltor's store and battery rooms; 13, animal-room ; 14, 
electro-physiology; 15, elevator; 16, 9, ventilating shafts; 18, lavatory. 
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MODERN PHYSIOLOGICAL LABORATORIES 

WHAT THEY ARE AND WHY THEY ARE. 

(Am Address deliykrkd on the oooasion op the formal Opening op the new Bioloqioal 
Laboratory or the Johns Hopkins Universitt, January 2, 1884). 

BY 

Professor H. NEWELL MARTIN. 



A little more than seTen years ago I announced from this platform that 
the old biological laboratory was ready for use, — that set of rooms in the 
third story of this building, which, inconvenient in many respects as it 
was, will, I trust, always be remembered by some of us with affection, and 
mayhap with a little pride. 

This night on which we have met to celebrate the completion of the new 
laboratory is an occasion for looking forward rather than back. But before 
proceeding to speak in detail of the new building, I feel sure I do what 
eyery one of the members of the biological department present would think 
me remiss to omit, in pausing a moment to express our gratitude to those to 
whom we owe it, — first to our founder, Johns Hopkins, for his munificence ; 
and next to his trustees. Probably very few present realize how much time 
and thought the trustees spent on the building before a stone of the founda- 
tion was laid, and during its erection. No one but myself knows how often 
I have been put in good heart by the cheering words, " Well, Dr. Martin, 
let us get it right when we are about it.'' In this connection I cannot refrain 
from saying, that, while we owe all so much, we owe a special debt of 
gratitude to Mr. J. Hall Pleasants, the chairman of the building committee. 
Throughout the summer there was hardly a morning on which he did not visit 
the building ; and that not merely for a glance, but far more often to spend 
an hour or two hours in or about it, and make sure that all was going right. 

The material result of this liberality, forethought, and supervision 
is that stately building on the top of the hill. Handsome though not 
ostentatious, comfortable but not luxurious, pleasant to work in without 
unnecessary finery, it stands there, for its purpose unrivalled in the United 
States, and not surpassed in the world. 

Substantial, solid, well thought out, suited to its ends, and with no frippery 
about it, it is now for the biologists to see that their work agrees in charac- 
ter with the building. 

There are many here to-night, who, not being biologists, may desire to 
know what such laboratories are for, and why there is any need of them. 
I shall perhaps best begin my attempt to answer these questions by stating 
briefly what our own laboratory is. 

It is a building coijstructed primarily to afford fiicilities for instruction 
and research in physiology ; and secondarily, similar opportunities in allied 
sciences, as comparative anatomy and botany, some training in which is essen- 
tial (and the more the better) to everyone who would attain any real knowl- 
edge of physiology. As so many distinct branches of biological science are 
pursued in it, we call it in general the biological laboratory ; but it is a 
biological laboratory deliberately planned that physiology in it shall be 
queen, and the rest her handmaids. If, therefore, you visit the building 
prepared to see a great zoological museum or an extensive herbarium, you 
will be disappointed. I do not underrate, and no one connected with this 
university can, — having in mind the brilliant anatomical researches of Dr. 
Brooks and others, made among us, — the claims of morphology ; and in time 
I trust we may see a sister building specially designed for study of the 
structure, forms, and development of plants and animals. But one or the 
other had to be first chosen unless we were to do two things imperfectly 
instead of one well, and there were strong reasons for selecting physiology. 
In the first place, I think even the morphologists will admit that hitherto, 
and especially in the United States, they have had rather more than their 
fair share ; numerous museums and laboratories have been built for their 
use ; while physiology, if she got anything, has been usually allotted some 
out-of-the-way room in an entirely unsuitable building, if no one else 
wanted it ; and been very glad to get even that. A second and still stronger 
reason is, that as medicine is slowly passing out of the regions of empiricism 
and rule^f-thumb treatment, or mal-treatment, it has become evident that 
sound physiology is its foundation ; and this university will at no distant day 
have a medical school connected with it. 



As you walk presently through the rooms of the new building, and see 
the many instruments of precision for teaching and research — the bat- 
teries, galvanometers, induction-coils, and spectroscopes ; the balances, rea- 
gents, and other appliances of a chemical laboratory ; the microscope for 
every student; the library of biological books and journals; the photo- 
graphic appliances; the workshop for the construction and repair of 
instruments — ^when you see these things, it may interest you to recall that 
sixty years ago there was not a single public physiological laboratory in the 
world ; nor was there then, even in any medical school, a special professor 
of physiology. So late as 1856 Johannes Miiller taught in Berlin human 
anatomy, comparative anatomy, pathological anatomy, physiology, and 
embryology. 

DuBois-Beymond, now himself professor in Berlin, has graphically 
described the difficulties of the earnest student of physiology, when he 
attended Mailer's lectures in 1840.* 

" We were shown a few fr^hl;^ prepared microscopic specimens (the art 
of putting up permanent preparations being still unknown), and the circula- 
tion of the blood in the frog's web." So much for the histological side. 

'' We were also shown the experiment of filtering frt^s blood to get a 
colorless clot, an experiment on the roots of the spinal nerves, some reflex 
movements in a frt>g, and that opium-poisoning was not conducted along the 
nerves. There were some better experiments on the physiology of voice, — 
a subject on which Miiller had recently been working ; and there was finally 
a demonstration of the effect upon respiration of dividing the pneu- 
mogastric nerves." 

In all, you see six experiments or sets of experiments, in the whole course, 
in addition to the exhibition of some microscope slides ; and all these mere 
demonstrations. It was hardly thought of that a student should use a 
microscope, or make an experiment, himself. If he desired to do so, the 
difficulties in his way were such as but few overcame. 

"He must experiment in his own lodgings, where on account of his frogs 
he usually ^t into trouble with the landlady, and where many researches 
were impossible — there were no trained aflbistants to guide him — ^no public 
physiological library — no collection of apparatus. V^e had to roll our own 
coils, solder oiu: own galvanic elements, make even our own rubber tubing, 
for at that time it was not an article of commerce. We sawed, planed, and 
drilled — ^we filed, turned, and polished. If through the kindness of a 
teacher a piece of apparatus was lent to us, how we made the most of it — 
how we studied its ioiosyncrasies — above all, how we kept it clean." 

Of course certain men, the men who were bom to become physiologists, 
and not mere students of physiology, surmounted these difficulties. One 
has only to recall the names of DuBois-Beymond himself, and of his con- 
temporaries, Briicke, Helmholtz, Ludwig, Vierordt, Donders, and Claude 
Bernard, to realize that fact : and undoubtedly there was a good side to it 
aU. Triflers were eliminated ; and the class of individuals was unknown 
who sometimes turn up at modem laboratories (and judging fr^m a good 
deal of current physiological literature, sometimes get admitted to them) 
with a burning desire to undertake forthwith a complicated research, though 
they hardly know an ordinary physiological instrument when they see it ; 
much less know how to handle it. But they cannot wait ; they must begin 
the next morning, believing, I presume, that laboratories are stocked with 
automatic apparatus, — some sort of physiological sausage-machines, in which 
you put an animal at one end, turn the handle, and get out a valuable dis- 
covery at the other. 



•Emfl DuEolB-Rcymond. Der physMogUehe Vh/errichtt sontt find jeigf. Berlin, 1878. 
The quotations from thi» pamphlet, while giring, I trust, a true idea or the substance of 
DuBois-Reymond's statements, haye been curtailed, and are not to be nrgarded as literal 
full translations of the origixud.— H. N. M. 
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With one exception, Berlin was not in 1840 worse off than other German 
universities so far as facilities for physiological study were concerned, and 
certainly better off than any university in England or the United States. 
The exception was in Breshiu, where the celebrated Purkinje, single-handed, 
had founded a physiological institute. It has usually been supposed that in 
this he followed the example of Liebig, who founded at Giessen the first 
public chemical laboratory; but this, pou^ the chemists, can hardly have 
been the case. It is to Purkinje that the honor belongs of founding the first 
public laboratory. Liebig undoubtedly conceived the plan when working 
in Paris in Gay Lussac's private laboratory, but it was not until 1826 that 
he b^gan to put it into execution ; and at that date Purkinje had already, 
largely at his own cost, started a physiological laboratory at Bresku, open 
to students,— on a small scale, it is ti-ue, but still the germ of all those great 
laboratories of physics, chemistry, and biology, which are now found in every 
dvilized country, and to which, more than to anything else, modem science 
owes its rapid progress. Of these there must be at least forty now organiz^ 
for physiological work ; and almost every year sees an increase in their num- 
ber. How has this come about in the fifty odd years which have passed since 
the opening of Purkinje's poorly-equipped and little known workrooms ? 

First, because of the improvement in philosophy which took place when 
men b^^n to break loose from the trammels of mediaeval metaphysics, and 
to realize that a process is not explained by the arbitrary assumption of some 
hypothetical cause invented to account for it. So long as the phenomena 
exhibited by living things were regarded, not as manifestations of the proper- 
ties of the kind of matter of which they were composed, but as exhibitions 
of the activity of an extrinsic independent entity, — a pneuma, animaf vital 
tpirUf or vUal principle which had temporarily taken up its residence in the 
body of an animal, but had no more essential connection with that body 
than a tenant with the house in which he lives, — there was no need for 
physiological laboratories. Dissection of the dead body might, indeed, be 
interesting as making known the sort of machine through which the vital 
force worked,— just as some people find it amusing to visit the former abode 
of a great author, and see his library and writing-table and inkstand ; and 
there might be discussions as to the locality of the body in which this vital 
force resided ; to carry out our simile, as to what was its favorite armchair. 
Various guessers placed it in the heart, the lungs, the blood, the brain, and 
eo forth. Paracelsus, with more show of reason, located it in close connec- 
tion with the stomach, on the top of which he supposed there was seated a 
chief vital spirit, Archaeus, who superintended digestion. It is mainly to 
Descartes,* who lived in the earlier half of the seventeenth century, that 
physiology owes the impulse which set it free from such will-o'-the-wisps. 
Putting aside all consciousness as the function of the soul, he maintained that 
all other vital phenomena were due to properties of the material of which 
the body is composed ; and that death was not due to any defect of the 
•oul, but to some alteration or d^eneration in some jtsuct or parts of the 
body. 

The influence of Descartes, and, in the same half-century, the demonstration 
of the circulation of the blood by Harvey, gave a great impulse to experi- 
mentol physiology. Both Harvey and Descartes, however, still believed in 
a special locally placed vital spirit or force wiiich animated the whole 
bodily frame ; as the engine in a great factory moves all the machinery in it. 
What a muscle did, or a gland did, depended on the structure and properties 
of the muscle or gland ; but the work-power was derived from a force outside 
those organs, — on vital spirits supplied from the brain along the nerves, or 
carried to every part in the blood. As the pattern of a carpet depends 
on the structure and arrangement of the loom, — ^which loom, however, is 
worked by a distant steam-engine, — so the results of muscular or glandular 
activity were believed to be determined by the structure of muscle and gland ; 
but the moving-force to come from some other part of the body. 

The next important advance was made by Haller, about the middle of the 
eighteenth century. He demonstrated that the contraeting-power of a 
muscle did not depend on vital spirits carried to it by nerve or blood, but on 
properties of the muscle itself. Others had guessed, Haller proved, that the 
body of one of the higher animals is not a collection of machines worked by 
a central motor, but a collection of machines each of which is in itself both 
steam-engine and loom; leaving aside, of course, certain of the purely 
mechanical supporting and protecting apparatuses of the skeleton. This 
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was the death-blow of the Wital force' doctrine. Extensions of nailer's 
method showed that it was possible to destroy the brain and spinal cord 
of an animal, and separate its muscles, its heart, its nerves, its glands, and yet 
keep all these isolated organs working as in normal life for many hoars. 
Henceforth the l^e of an animal could not be regarded as an entity residing 
in one region of the body, from which it animated the rest; the word 
gradually became a mere convenient phrase for expressing the totality or 
remUarU of the actions of the individual organs. Physiologists began to see 
that they had nothing to do with hunting out a vital force, or with essences 
or absolutes ; that their business was to study the phenomena exhibited by 
living things, and leave the noumena, if there were such, to amuse meta- 
physicians. Physiology became more and more a study of the mechanicB) 
physics, and chemistry of living oi^nisms and parts of organisms. 

Progress at first was necessarily yery slow ; physics and chemistry, as we 
now know them, did not exist. Galvanism was not discovered, osmosis was 
unknown, the conservation of energy was undreamed of; modem chemistry 
did not take its rise until the discovery of oxygen by Priestley, and the 
extension and application of that discovery by Lavoisier towards the close 
of the last century. Physiology had to wait then, as now, for its advance 
upon the development of the sciences dealing with simpler forms of matter 
than those found in living things. But little by little, step after step, so 
many once mysterious vital processes have been explained as but special 
illustrations of general physical and chemical laws, that now the physiolo- 
gist scans each advance in chemistry or physics in full confidence that it will 
enable him to add others to the phenomena of living bodies, which are in 
ultimate analysis not peculiar or ' vital,' but simply physico-chemical. Apart 
&om the phenomena of mind, whose mysterious connection with forms of 
matter he can never hope to explain, if a physiologist were to-day asked 
what is the object of his science, he would answer, ''not the discovery or the 
localization of a vital force, but the study of the quantity of oxidizable food 
taken into the stomach, and the quantity of oxygen absorbed in the lungs; 
the calculation of the energy or force liberated by the combination of the 
food and oxygen; observation of the way in which that force has been 
expended, the means by which its distribution has been influenced, and the 
form in which the unused matter^ if any, has been stored." 

Once it was recognized that the majority of physiological problems were 
problems admitting of experimental investigation, the necessity for special 
collections of apparatus suitable for experiment on living plants and ani- 
mals, and for affording students an opportunity to study the play of forces 
in living organisms, had not long to wait for recognition. Physiological 
laboratories were organized : at first in such rooms as could be spared in 
buildings constructed for other purposes ; later, in structures built for this 
special end. The first laboratory specially erected for physiological work 
was built for Vierordt, in Tubingen, less than twenty years ago. So far as 
I know, our own is the first such building in the United States. 

There is still another reason which has combined with the recognition of 
the independence of physiology as a science to make the modem laboratory, 
open to all properly prepared students, a possibility ; and physiology owes 
it to this country. I do not forget how Brown-Sequard in Philadelphia 
clinched and completed Bernard's great discovery of the vaso-motor nerves; 
nor the researches of Weir Mitchell on the functions of nerve-centres, and 
the action of snake-poisons ; nor, in later years, the researches of Wood on 
the physiology of fever ; and, on various subjects, of Bowditch, Arnold, Flint, 
Minot, Sewall, Ott, Chittenden, Prudden, Keyt, Sedgwick, and others. Bat 
speaking with all the diffidence which one, who, at least by birth, is a for- 
eigner, must feel in expressing such an opinion, I say, that considering the 
accumulated wealth of this country, the energy which throbs throughout it, 
and the number of its medical schools, it has not done its fair share in 
advancing physiological knowledge ; but for one thing, which makes the 
world its debtor. I mean the discovery of anaesthetics. When Morton in 
1846, demonstrated in the Massachusetts General Hospital that the inhala- 
tion of ether could produce complete insensibility to pain, he laid the foun- 
dation-stone of our laboratory, and of many others. No doubt the men 
whose instincts led them to physiological research, and who realized that by 
the infliction of temporary pain on a few of the lower animals they were 
discovering truths which would lead to alleviation of sufiering and prolon- 
gation of life, not only in countless generations of such animals themselves, 
but in men and women to the end of time, would have tried to do their 
work in any case. But those who can steel their hearts to inflict present 
pain for future gain are few in number. The discovery of anaesthetics has 
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not only led to ten physiological experimenters for each one who would have 
worked without them, but by making it possible to introduce into the 
regular course of physiological teaching demonstrations and experiments 
on living animals, without shocking the moral sense of students or of the com- 
munity at large, has contributed incalculably to the progress of physiology. 
On the occasion of the opening of the old laboratory I used these words : * — 

"Physiology is concerned with the phenomena going on in living things, 
and vital phenomena cannot be observed in dead bodies ; and from what I 
have said you will have gathered that I intend to employ vivisections in 
teaching. 1 want, however, to say, once for all, that here, for teaching 
purposes, no painful experiment will be performed. Fortunately the vast 
majoritv of pnysiological experiments can nowadays be performed without 
the infliction of pain ; either by the administration of some of the many 
anaesthetics known, or by previous removal of parts of the central nervous 
system ; and such experiments only will be used here for teaching. With 
reg;ird to physiological research, the case is different. Happily here, too, the 
numl)er of necessarily painful experiments is verv small indeed ; but in 
any case where the furtherance of physiological knowledge is at stake--- 
where the progress of that science is concerned, on which all medicine is 
based, so &r as it is not a mere empiricism — I cannot doubt that we have 
a right to inflict suffering upon the lower animals, always provided that it 
be rcluced to the minimum possible, and that none but competent persons 
be allowed to undertake such experiments.'' 

Those words were a declaration of principle, and a pledge given to this 
community, in which I was about to commence my work. That the work 
has been carried on for seven years among you, without a murmur of 
objection reaching my ears, is sufficient proof that Baltimore assents to the 
principle ; and, gratifying as the building of our new laboratory is to me 
from many points of view, there is none so grateful as its witness, that, in 
the opinion of our trustees and of my fellow-citizens, I have carried out my 
pledge. There has been no hole-and-corner secrecy about the matter: the 
students in the laboratory have been no clique living isolated in a college 
building ; but either your own sons, or boarders scattered among dozens of 
families in this city ; and no room in the laboratory has ever been closed to 
any student : what we have done has been open to all who cared to know. 
On this occasion, when we make a fresh start, I desire to re-assert the 
principle, and repeat the pledge. 

We have seen that Haller laid t!ie foundation of our knowledge that the 
body of one of the higher animals is essentially an aggregation of many 
oi^gans, each having a sort of life of its own, and in health co<operating har- 
moniously with others for the common good. In the early part of this 
century, before scientiflc thought had freed itself from mediaeval guidance, 
this doctrine sometimes took fantastic forms. For example, a school arose 
which taught that each organ represented some one of the lower animals. 
DuBois-Reymond relates that in 1838 he took down these notes at the lec- 
tures of the professor of anthropology : — 

"Each organ of the human body aa«iwer8 to a definite animal, is an 
animal. For example, the freely movable, moist, and slippery tongue is a 
cuttlefish. The bone of the tongue is attached to no other lx)ne in the 
skeleton ; the cuttlefish has only one bone, and consequently this bone is 
attached to no other. It follows that the tongue is a cuttlefish.'' 

However, while Professor Steffens and his fellow transcendentalists were 
theorizing about organs, others were at work studying their structure ; and 
a great step forward was made in the first year of our century by the pub- 
lication of Bichlt's ' Anatomic g^n^rale.' Bichdt showed that the organs of 
the body were not the ultimate living units, but were made up of a number 
of different inten?oven textures, or tiasun, each having vital properties of 
its own. This discovery paved the way for Schwann and Schleiden, who 
laid the foundation of the cell-theory ; and showed, that, in fundamental 
structure, animals and plants are alike, the tissues of each being essentially 
made up of aggregates of more or less modified microscopic living units 
called cetts. Our own generation has seen this doctrine completed by the 
demonstration that the essential constituent of the cell is a peculiar form of 
matter named protoplasm, and that all the essential phenomena of life can 
be manifested by microscopic bits of this material ; that they can move, feed, 
assimilate, grow, and multiply ; and still further, that, wherever we find any 
characteristic vital activity, we find some variety of protoplasm. Physiology 
thus has become reduced in general terms to a study of the faculties of proto- 
pLtsm ; and morphology to a study of the forms which units or aggregates of 
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units of protoplasm, or their products, may assume. The isolation of 
botany, zoology, and physiology, which was threatened through increased 
divinion of labor, due to increase of knowledge necessitating a limitation of 
special study to some one field of biology, was averted ; and the reason was 
given for that principle which we have always insisted upon here, — ^that 
beginners shall be taught the broad general lawsof living matter before they 
are permitted to engage in the special study of one department of biology. 

If I be asked, what have biological science in general and physiology 
in particular done for mankind to justify the time and money spent on 
them during the past fifty years, I admit it to be a perfectly fair question ; 
fortunately \i is one very easy to answer. Leaving aside the fruitful practi- 
cal applications of biological knowledge to agriculture and sanitation, I will 
confine myself to immediate applications of the biological sciences to the 
advance of the theory, and, aa a consequence, of the art of medicine. 

So long as the life of a man was believed to be -an external something 
distinct from his body, but residing in it for a while, diseases were naturally 
regarded as similar extrinsic essences or entities, which invaded the body 
from without, and fought the ' vital force.' The business of the physician 
was to drive out the invader without expelling the vital spirits along 
with it, — an unfortunate result, which only too often happened. To the 
physicians of the sixteenth century a fever was some mysterious extraneous 
thing, to be bled, or sweated, or starved out of the body, much as the medi- 
dne-men of savages try to scare it off by beating tomtoms around the patient 
Once life was recognized as the siun total of the properties of the organs 
composing the body such a theory of disease become untenable, and the 
basis of modem pathology was laid. Disease was no longer a spiritual 
indivisible essence, but the result of change in the structure of some one or 
more of the material constituents of the body, leading to abnormal action. 
The object of the physician became, not to expel an imaginary immaterial 
enemy, but to restore the altered constituent to its normal condition. 

The next great debt which medicine owes to biology is the establishment 
of the cell-doctrine, — of the fact that the body of each one of us is made up 
of millions of little living units, each with its own properties, and each in 
health doing its own business in a certain way under certain conditions ; and 
no one cell being more the seat of life than any other. The activities of 
certain cells may, indeed, be more fundamentally important to the main'- 
tenance of the general life of the aggr^;ate than that of others ; but the 
celh*, which, by position or function, are more essential than the rest, are, in 
final analysis, no more alive than they. Before the acceptance of the cell- 
doctrine pathologists were practically divided into two camps, — ^those who 
believed that all disease was primarily due to changes in the nervous 
system, and those who ascribed it to alteration of the blood. With the 
publication of Virchow's * Cellular pathology * all this was changed. Phy- 
sicians recognized that the blood and nerves might at the outset be all right, 
and yet disease originate from abnormal growth or action of the cells of 
various organs. This new pathology, like the older, was for a time carried 
to excess. We now know that there may be general diseases primarily due 
to changes in the nervous system, which binds into a solidarity the organs 
of the body ; or of the blood, which nourishes all : but we have also gained 
the knowledge that very many, if not the majority, of diseases have a 
local origin, due to local causes, which must be discovered if the disease is 
to be successfully combated. An engineer, if he find his machinery running 
imperfectly, may endeavor to overcome this by building a bigger fire in hia 
furnace, and loading the safety-valve. In other words, he may attribute the 
defect to general causes ; and in so far he would resemble the old patholo- 
gists. But the skilled engineer would do something different. If he found 
his machinery going badly, he would not jump forthwith to the conclusion 
that it was the fault of the furnace, but would examine every bearing and 
pivot in his machinery, and, only when he found these all in good working- 
order, begin to think the defect lay in the furnace or boiler ; and in that 
he would resemble the modern physician instructed in the cell-doctrine. 

A third contribution of biology to medical science is the germ-theory as 
to the causation of an important group of diseases. To it we owe already 
antiseptic surgery ; and we are all now holding our breath in the fervent 
expectation that in the near future, by its light, we may be able to fight 
scarlet-fever, diphtheria, and phthisis, not in the lx)dies of those we love, 
but in the breeding-places, in dirt and darkness, of certain microscopic plants. 

From one point of view the germ-theory may seem a return to the idea 
that diseases are external entities which attsick the body; but note the 
difference between this form of the doctrine and the ancient I We are no 



ILI/_^\J MV 



90 



JOHNS HOPKINS 



[No. 80. 



longer dealing with immaterial, intangible, hypothetic someihinga; the 
modern practitioner says, "Well, show me the bacteria, and then prove 
that they cause the disease: until you can do that, do not bother me 
about them." 

It is worth while, in passing, to note that these three great advances in 
medical thought were brought about by researches made without any refer- 
ence to medicine. Haller's purely physiological research into the properties 
of muscles laid the foundation of a rational conception of disease. The 
researches of Schwann on the microscopic structure of plants, and since then 
researches of others on the structure of the lowest animals, led to the cellular 
pathology. Antiseptic surgery is based on experiments carried out for the 
sole purpose of investigating the question as to spontaneous generation. My 
friend Dr. Billings has described " the languid scientific swell, who thinks it 
bad style to be practical, and who makes it a point to re&ain from any 
investigations which lead to useful results, lest he might be confounded with 
mere practical men." Well, I am sorry for the swell ! because, for the life 
of me, I cannot see how he can make any investigations at all. The mem- 
bers of his class must be so few in number that we need not waste much grief 
on them. I never have met with an investigator who would not be rejoiced 
to find any truth discovered by him put to practical use ; and I feel sure 
that in this day and generation the chief danger is that disproportionate 
attention will be devoted to practical applications of discoveries already 
made, to the exclusion of the search for new truth. So far as physiology is 
concerned, it has done far more for practical medicine since it began its own 
independent career, than when it was a mere branch of the medioil curricu- 
lum. All the history of the physical sciences shows that each of them has 
contributed to the happiness and welfare of mankind in proportion as it has 
been pursued by its own methods, for its own ends, by its own disciples. 
As regards physiology, this is strikingly illustrated by a comparison of the 
value to medicine of the graduation theses of Parisian and German medical 
students. A candidate for the doctorate of medicine in France or Grermany, 
as in many schools here, must present a graduation thesis on some subject 
connected with his studies. Every year a certain number select a physio- 
logical topic. The French student usually picks out some problem which 
appears to have a direct bearing on the diagnosis or treatment of disease, 
while the German very often takes up some physiological matter which on 
the surface has nothing to do with medicine. Now, any one who will care- 
fiiUy compare for a series of years the graduation theses in physiology of 
German and French candidates, will discover that even the special practical 
art of medicine itself is to-day far moro indebted to the purely scientific 
researches of the German students than to those of the French, undertaken 
with a specific practical end in view. Situated as we shall be here, in close 
relation to a medical school, and yet not a part of it, I believe we shall be 
under the best possible conditions for work. Not under loo direct pressure 
from the professional staff and students on the one hand, on the other we 
shall be kept informed and on the alert as to problems in medicine capable 
of solution by physiological methods. 

I must find time to say a few words as to the connection of physiology 
with pathology and therapeutics. The business of the physiologist being to 
gain a thorough knowledge of the properties and functions of every tissue 
and organ of the body, he has always had for his own purposes to place these 
tissues under abnormal conditions. To know what a muscle or a gland is, he 
has to study it not merely in its normal condition, but when heated or cooled, 
supplied with oxygen or deprived of it, inflamed, or starved ; and see how it 
behaves under the influence of curari, atropine, and other drugs. From the 
very start of physiological laboratories a good deal of work done in them 
has necessarily been experimental pathology and experimental thera- 
peutics. I suppose to-day that at least half of the work published from 
physiological laboratories might be classed under one or other of these heads. 
And what has been the fruit ? I can hero refer only to one or two examples. 
It it not too much to say, that, though inflammation is the commonest and 
one of the longest studied pathological states, we really knew nothing about 
it before the experimental researches of Lister, Virchow, and Cohnheim ; 
and that all we really know as to the nature of fever is built on the similar 
researches of Bernard, Haidenhain, W^ood, and others. As to therapeutics, 
so fur as giving doses of medicine is concerned, it, still in its very infancy, 
had its birth as an exact science in physiological laboratories. Every 
modem text-book on the subject gives an account of the physiological 
action of each drug. What the future may have in store for us by pursuit 
of such inquiries it is hard to limit. The work of Bernard, — showing that 



in curari we had a drug that would pick out of the whole body, and act 
upon, one special set of tissues, the endings of the nerve-fibres in muscle, — 
and the results of subsequent exact experiments as to the precise action of 
many drugs upon individual organs or tissues, hold out before us a hope 
that, perhaps at no very distant day, the physician will know exactly, and in 
detail, what every drug he puts into his patient is going to do within him. 

Pathology and therapeutics, while almost essential branches of physiologi- 
cal inquiry, have nevertheless their own special aims ; and, now that the 
physiologists have proved that it is possible to study these subjects experi- 
mentally, special laboratories for their pursuit are being erected in Germany, 
France, and England. These laboratories are stocked with physiological 
instruments, and carry on their work by physiological methods. Those who 
guide them, and those who work in them, must be trained physiologists: 
if not, the whole business often degenerates into a mere slicing of tumors and 
putting up of pickled deformities: pathological anatomy is a very good 
and very important thing in itself, but it is not pcUholoffy, Looking at the 
vast field of pathological and therapeutic researoh open to us, and bearing in 
mind the certainty of the rich harvest for mankind which will reward those 
who work on it, I believe it one of my chief duties to prepare in sound 
physiological doctrine and a knowledge of the methods of experiment, 
students who will afterwards enter laboratories of experimental patholc^ 
and pharmacology inmiediately connected with a medical school. 

If the relations of the biological sciences to medicine be such as I have 
endeavored to ix>int out, what place should they occupy in the medical 
curriculum ? That men fitted for research, and with opportunity to pursue 
it, should be trained to that end, is all well and good ; but how about the 
ninety per cent who want simply to become good practitioners of medicine 7 
What relation is this laboratory to hold to such men, who may come to it, 
intending afterwards to enter a medical school? As a part of their 
general college-training, aflbrding that education of a gentleman which every 
physician should possess, it should give a sound knowledge of the general 
laws which govern living matter, without troubling students with the 
minutiae of systematic zoology or botany ; it should enable them to learn 
how to dissect, and make them well acquainted with the anatomy of one 
of the higher animals; it should teach them how to use a microscope; and 
the technique of histology; and finally, by lectures, demonstrations, and 
experiment, make known to them the broad facts of physiology, the means 
by which those facts have been ascertained, and the basis on which they 
rest. The student so trained, while obtaining the mental culture which 
he would gain from the study of any other science, is especially equipped for 
the study of medicine. Taught in other parts of his general collegiate 
course to speak and write his own language correctly, having acquired a fair 
knowledge of mathematics and Latin, able to read at least French and 
Grerman, having learned the elements of physics and chemistry, and in 
addition, having studied the structure and properties of the healthy body, 
he can, on entering the technical school, from the very first turn his atten- 
tion to professional details. Knowing already the anatomy of a cat or a dog, 
he knows a great part of human anatomy, and need do little but aoqmiint 
himself with the surgical and medical anatomy of certain regions. Know- 
ing normal histology, he can at once turn his attention to the microscopy 
of diseased tissues. Well instructed in physiology, he can devote himself 
to its practical applications in the diagnosis and treatment of disease. The 
demand for an improvement in medical education, which has been so loudly 
heard in England and this country for some years, is (the more I think of 
it, the more I feel assured) to be met, not, as has been the case in England, 
by putting more general science into the medical curriculum, but by 
confining that curriculum to purely professional training, and providing, as 
we have attempted to do here, non-technical courses for undergraduates, 
which, while forming part of a liberal education, also have a distinct 
relation to their future work. I regard it as the most important of my 
duties, to prepare students to enter medical schools in this city or else- 
where. 

To advance our knowledge of the laws of life and health ; to inquire into 
the phenomena and causes of disease ; to train investigators in pathology, 
therapeutics, and sanitary science ; to fit men to undertake the study of the 
art of medicine, — ^these are the main objects of our laboratory. I do not 
know that they can be better simmied up than in the words of Descartes, 
which I would like to see engraved over its portal : " If there is any means 
of getting a medical theory based on infallible demonstrations, that is what 
I am now inquiring." {Reprinted from Scienee, Janucay 18, 25, 1884). 
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CHESAPEAKE ZOOLOGICAL LABORATORY. 

Report of the Director for its first six years, 1878-88. 



Tk> the Pretideniof the Johns Hopkiru UniversHy: 

Sib : In accordance with your request to prepare an outline or sum- 
mary of the work of the marine laboratory during the six years of its 
existence, I bayo the pleasure to submit in connection with the report 
of the sixth session, the following review of the history of the five 
preceding years. 

FiBST Year, (1878), at Fort Wool, Va. 

In 1878, the Trustees of the Johns Hopkins University made a small 
appropriation, in order to enable a party of biological students to spend 
a few weeks at the seashore in the study of marine zoology under my 
direction. Permission was given us by the Secretary of War, through 
tbe influence of Maj. Gen. Q. A. Qillmore, to occupy the vacant buildings 
at Fort Wool. Prof. Spencer F. Baird also exerted his influence with 
the Secretary of War in our behalf, and aided us in many other ways; 
furnishing us with dredging apparatus and with three small row boats, 
which were used during the summer. The vacant buildings at Fort Wool 
were not sufficient for our accommodation, as only one of them was in 
sufiSciently good repair for use, and the watchman in charge of the fort, 
Hr. Allen, readily consented to vacate for us all but one of the rooms in 
his bouse, and much of the success of our first season waa doe to his 
interest in our work. 

Three students, who were not connected with the CJniversity, asked for 
permission to Join our party, which, with these additions, consisted of 
eight persons, and we remained at the fort for seven weeks. 

The scientific results of oar season's work were printed in an illustrated 
volume, the cost of publishing which was born by citizens of Baltimore, 
among whom were Samuel M. Shoemaker, John W. Garrett, John W. 
McCoy, Enoch Pratt, P. R. Uhler, President Gilman, Professor Martin, 
and others. 

Among these papers the most noteworthy were one on the '* Develop- 
ment of Lingula" and one on the **Barly Stages of Squilla." Both of 
these papers were reprinted in foreign journals, and their contents have 
since been incorporated in the best foreign text books of zoology, such as 
Glaus' *'Zodlogie " and Balfour's " Comparative Embryology." 

Second Ykab, (1879), at Crisfield, Md., and Fort Wool, Va. 

The appropriation for the maintenance of the laboratory was continued 
by the Trustees of tbe University for the next year. 

In order to present an opportunity for studying the oyster beds of the 
Bay, and thus secure the cooperation of Maj. Ferguson, Assistant U. S. 
Fish Commissioner, I determined to open the laboratory at Crisfield, a 
point which is unfavorable in most other respects. The laboratory was 
accordingly opened at Crisfield on the 26th of June in three of the barges 
of the Maryland Fish Commission. 

I stated in the preliminary announcement that the laboratory would 
be moved to some more desirable locality farther down the Bay, about 
July 10, but the transportation of the barges was attended with so 
much expense that I was not able to move them to the second station, 
and we occupied them at Crisfield until August 8. During part of this 
timo, Maj. Ferguson's steam yacht, the Lookout, which he had fitted up 
with steam dredging apparatus for the purpose, was with us, and rendered 
valuable help in dredging and collecting. Through Maj. Ferguson's 
influence we also had the use of a small steam launch which was detailed 
for the purpose from the U. S. Navy. 

Early in August the mosquitoes became so numerous as to render the 
barges uninhabitable, and we transferred our outfit to our old quarters at 
Fort Wool, which had again been placed at our service by Maj, Gen. 
Q- A. Gillmore, U. S. A., and where Mr. Allen again placed his private 
quarters at our service. 

At the beginning of this session, which lasted for eleven weeks, a cir- 
cular was issued by the University inviting other naturalists to avail 
themselves of our facilities, upon the payment of a small fee, and some of 
our party of twelve were persons who came from other institutions. 



Among the more important of the published results of this Beason.'s 
work were a paper on the Development of the Oyster, one on the Meta- 
morphosis of Phornis, one on the Development of the Squid, and one on 
the Metamorphosis of Panopaeus. 

Third, Fourth, and Fifth Years, (1880-82), at Bsaufort, K. 0. 

The next year, the Trustees of the University voted to continue the 
laboratory for three years more, and they provided a liberal annual appro- 
priation for the current expenses, and they also voted that the sum of 
$4,600 be appropriated for the purchase of outfit, &c. After an examina- 
tion of all the available localities, the town of Beaufort, N. C, about four 
hundred miles south of Baltimore, was selected as the site for the labora- 
tory, and as a vacant house, suitable for the accommodation of a small 
party, was found there, it. was rented for three years, and as none of the 
$4,500 was needed for the erection of a building, most of it was used, 
by the permission of the Trustees, in the purchase of two boats, for col- 
lecting. One of these, a Herreshoff launch, twenty-seven feet long, and 
eight feet beam, was built for us in 1880, and the second, a sloop forty-seven 
feet long and fourteen feet beam, was purchased in the summer of 1888. 

The natural advantages of Beaufort are very great, as the fauna is 
exceptionally rich and varied, abounding in forms which are of peculiar 
interest. 

The configuration of our coast line is such that Cape Hatteras, the most 
projecting point south of New York, defiects the warm water of the Gulf 
Stream away from the coast, and thus forms an abrupt barrier between a 
cold northern coast and a warm southern one. The fauna north of this 
barrier passes gradually into that of Southern New England, while the 
fauna south of the barrier passes without any abrupt change into that of 
Florida, but the northern fauna is sharply separated by Cape Hatteras 
from the southern. 

As the laboratory of the U. S. Fish Commission and Mr. Agassiz's 
laboratory at Newport afibrd opportunities for work upon the northern 
fauna, it seemed best for us to select a point south of Cape Hatteras in 
order to study the southern fauna with the same advantages, and as 
Beaufort is the only town near the Cape which can be reached without 
difficulty, it was chosen as the best place for tbe laboratory. 

The situation of this town is exceptionally favorable for zoological work, 
for the surrounding waters present such a diversity of conditions that the 
fauna is unusually rich and varied. 

Close to the town there are large sand bars, bare for miles at low tide, 
and abounding in animal life. From these we could collect an unfailing 
supply of Amphioxus, Renilla, Limulus, Balanoglossus, Sea Urchins, and 
a great variety of Molluscs and Crustacea. 

The mud flats furnished us with another fauna, and yielded a great 
variety of Annelids, a new set of species of Crustacea and Molluscs, 
Gephyreans, £chinoderms, and Polyps. The large salt marshes gave us 
a third fauna, and a short distance inland large swamps of brackish and 
fresh water furnished still other conditions of life. 

As the town is situated at the point where Gore Sound connects Pam- 
lico Sound with Bogue Sound, we were within easy reach of a continuous 
sheet of landlocked salt water more than a hundred miles long, and these 
Sounds furnished still another collecting and dredging ground, abounding 
in Corals, Gorgonias, Ascidians, Star Fish, Sea Urchins, and a new set of 
Molluscs and Crustacea. 

As most of the shores are fiat and sandy those animals which live upon 
a sandy bottom are much more abundant than those which attach them- 
selves to solid bodies, but the stone breakwaters at Fort Macon, the 
wharves at Beaufort and Morehead City, and the large oyster beds which 
are found in the Sounds furnish a proper habitat for many fixed animals, 
and yielded us a rich supply of Hydroids, Corals, Ascidians, Sea Anemones, 
Sponges, Cirripeds, &c. The ocean beach within a short distance of the 
town furnished still another fauna, and a sail of three miles from the 
laboratory carried us to a good locality for ocean dredging. 

The greatest advantage of the locality is the richness of its pelagic fauna. 
There are very few points upon land which are so situated that the surface 
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animals of mid-ocean can be procured in abundance for laboratory work, 
and as careful work is very difficult on shipboard, a laboratory which can 
be supplied with a good number of living pelagic animals presents oppor- 
tunities for work in an extremely interesting and almost new field. 

The Gulf Stream is constantly sweeping these animals northwards 
ajong the North Carolina coast, and as the tide sets in through Beaufort 
Inlet into the Sounds the fioating animals are carried with it. Such 
oceanic animals as Physalia and Forpita were frequently thrown, unin- 
jured and in perfect health, upon the beach within twenty feet of the 
laboratory, and during the season wo found nearly all the Siphonophora 
which are known to occur upon our Atlantic coast 

With all these advantages we enjoyed a mild and uniform climate 
which enabled us to work in perfect comfort during the hottest months 
of summer. 

The zodlogical resources of Beaufort have not escaped the attention of 
American naturalists, and there are few places upon our coast, outside 
of New England, where more zoological work has been done. In 1860, 
Drs. Stimpson and Oill spent a season in dredging and collecting in the 
vicinity of Beaufort, Cape Lookout, and Cape Hatteras, and an account 
of their work was published in the American Journal oj Science, Dr. 
Coues, who was stationed at Fort Macon during the war, occupied himself 
for two years in collecting the animals which are found here, and he 
published a series of papers on the " Natural History of Fort Macon and 
Vicinity " in the Proceedings of the Academy of Natural Sciences of Phil- 
adelphia, 

These papers, which were continued by Br. Yarrow, contain copious 
and valuable notes on the habits and distribution of the animals which 
were observed, and we found them a great help to us. These two natur- 
alists found four hundred and eighty species of animals in the vicinity of 
Beaufort. Of these four hundred and eighty, two hundred and ninety- 
eight are vertebrates, and one hundred and eighty-two are invertebrates. 
Of the vertebrates twenty-four are mammals, one hundred and thirty- 
three are birds, twenty seven are reptiles, six batrachians, ninety-seven 
fishes and eleven selachians. Of the invertebrates one hundred and 
forty-seven are molluscs, twenty-one are crustaceans. The list of verte- 
brates is very nearly complete, and we made few additions to it, but the 
list of invertebrates is obviously very imperfect, and, although we made 
no attempt to tabulate the species which we observed, there would be no 
difficulty in enlarging the list twenty or thirty fold. 

Among other naturalists who have spent more or less time at Beaufort, 
I may mention Professor L. Agassiz, Professor E. S. Morse, Dr. A. S. 
Packard, Professor Webster, and Professor D. S. Jordan. Professor 
Morse procured most of the material for his well known paper on the 
Systematic Position of the Brachiopoda on the sand bars in Beaufort 
Inlet. 

During the years 1880, 1881, and 1882, the laboratory at Beaufort was 
occupied by our party for sixty-four weeks in all, and twenty-two persons 
availed themselves of its facilities for research. 

Among the published results of our investigations, lists of which have 
been printed in your annual reports, two papers deserve especial mention. 

One of these, a monograph on the Development of Lucifer, has been 
printed with eleven quarto plates in the Philosophical Transactions of the 
Royal Society f while another on the Anatomy and Development of Renilla, 
with fourteen plates, is now in the press of the Boyal Society, and is to 
appear soon. 

Sixth Yiab, (1883), at Hampton, Va. 

In the spring of 1883, the Trustees of the University voted to continue 
the annual appropriation for the current expenses of the laboratory for 
two years more. 

My duties this summer as a Commissioner, appointed by the Governor 
of Maryland to examine the condition of the oyster beds of the Stato, 
compelled me to spend the season in the Chesapeake Bay, and the 
removal of the laboratory from Beaufort, N. C, where it had been for 
three years, was therefore decided upon. 

The absence of buildings for the accommodation of our party at any 
suitable point upon the Bay except at Fort Wool and Hampton, restricted 
us to these two places in our selection of a laboratory. Application was 
made to the Secretary of War, through Maj. Gen. Q. A. Gillmore, for per- 



mission to occupy the buildings at Fort Wool, and this permission wu 
granted ; but upon visiting the fort I found the buildings so ruinous, and 
the wharf so injured by storms, that I decided that it would not be prudent 
for our party to spend the season there, and as Gen. S. C. Armstrong, the 
President of the Hampton Normal and Industrial Institute, kindly con- 
sented to permit our party to use an unoccupied building which had just 
been erected by the Institute as a machine shop, the second floor and attic 
were rented by the University for the season, and were occupied by the 
members of our party from May 1 to October 1. 

The second floor room, which is large and well lighted, furnished ample 
laboratory accommodations, and the attic was used as lodgings. 

The location was found to be a bad one, as the collecting grounds were 
distant and far apart, and the fauna was not rich, but researches were 
carried on upon the following subjects, among others: the anatomy and 
development of barnacles, the anatomy and development of crabs, the 
histology of Eudendrium, the anatomy and development of Balanoglossui, 
the development of the oyster, the anatomy of Lingula, the protozoes 
stage of crabs, the development of Annelids, the anatomy and develop- 
ment of Chrysaora, the origin of the eggs of hybrids and tunicates, the 
function of the semi-circular canals of sharks, and the general zoology of 
the Hydro-Medusae. Most of my own time for the last year has been 
given to the study of the oyster industry of Maryland, and my resulti 
will be stated in the report of the Oyster Commission, which is now 
in press. 

PROPAOATION OF THX OtSTXR. 

During the past year experiments which have been carried on in France 
and in this country have resulted in the practical application of the methods 
of artificial oyster propagation, which were discovered at the laboratory 
five years ago, and the great economic importance of the subject will jus- 
tify a short review of the history of these experiments. 

Previously to 1879 our knowledge of the breeding habits of the oyster 
was entirely based upon the study of the oysters of northern Europe, and 
nothing whatever was known of the life history of the American oyster, 
as our writers had accepted without question the statements of foreign 
authorities. The oyster of northern Europe is hermaphrodite, and as the 
eggs are hatched inside the shell of the parent, and the young are thas 
carried and protected until they are ready to fasten themselves, good 
authorities had stated that it is not possible to rear oysters artificially. 

In 1879, 1 found that the sexes are separate in the American oyster, and 
that the unfertilized eggs are thrown out in immense numbers into the 
water, where they are fertilized and develop without the need for sny 
protection from their parents. I also showed that it is possible to fer* 
tilize the eggs artificially, and to rear the young oysters until long after 
they have acquired their shells, although I did not succeed in keeping 
them alive until they became attached. These experiments showed the 
perfect practicability of rearing oysters in unlimited numbers, as soon as 
the practical difficulties should be overcome. 

A full account of my experiments and of the methods employed was 
published with figures of the early stages of the development of the oyster, 
in the first volume of the Studies from the Biological Laboratory, 

While I was engaged in these experiments, Lieutenant Winslow, TJ. S. 
N., was engaged in surveying the oyster beds near the laboratory, which 
he visited in order to learn my methods. The next year, while stationed 
at Cadiz, Spain, he repeated the experiments with Portuguese oysters, and 
found that their breeding habits are exactly like those of the American 
species; that the sexes are separate; that the unfertilized eggs are thrown 
out into the water, and that the young can be reared from artificially fer- 
tilized eggs. 

An account of his experiments was read before the Maryland Academy 
of Sciences in November, 1880, and it was afterwards published in the 
American Naturalist, 

The next step which has resulted in the solution of the practical diffi* 
culties, and the rearing of oysters of economic value from artificially 
impregnated egg?, is due to experiments which were carried on by M. 
Bouchen-Brandely, under the auspices of the Freneh Government. 

In a paper, entitled ** Rapport relatif h la generation et k la fkondation 
artiflcielle des huitres, adrcss^ au ministre de la marine ot des colonies par 
M. Bouchen-Brandely, secretaire du CoUdge de France," and published in 
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December, 1882| in tbe Joiumal officiel de la BfyubUque Fran^isej this 
author states that he was encouraged by ^he experiments which Brooks, 
of the Johns Hopkins University of Baltimore, had made upon Ostrea 
virffiniea^ to attempt similar experiments with the I^ortuguese oyster, 
Ostrea angtUaia. He was ignorant of Winslow's experiments with this 
oyster, but after two years of experiments, he succeeded in independently 
establishing the fact that the sexes of the Portuguese oyster are separate ; 
that the eggs are thrown out into the water; that the young are indepen- 
dent of parental protection, and that they can be reared from artificially 
fertilized eggs. 

The methods by which he succeeded in rearing these young oysters are 
described in his report as follows. Two oyster planting ponds, separated 
from each other by a straight massive wall of earth, and having an area 
of about 100 metres each, and an average depth of about 1 metre, were 
placed in communication by means of a pipe which was closed at each 
end by a sponge, to filter sediment from the water and to guard against 
the accidental introduction of spat. The outlet from the ponds was 
guarded by a dam of fine sand confined between boards, and thus allowing 
the water to escape, but retaining the swimming embryos. Artificially 
impregnated eggs were then poured into the lower pnod in great numbers 
during the latter part of June and the month of July. The pond was 
furnished with tiles for the attachment of the spat, and on July 24th each 
of these ^iles was found to have, attached to its surface, twenty or thirty 
young oysters, about two-fifths of an inch in diameter. Finally, during 
the early part of October he states that he had the honor of presenting to 
the minister of the marine a tile, upon which two thousand young oysters 
could be counted, measuring from two- fifths to four-fifths of an inch in 
diameter. 

This interesting paper, which has been translated into English by J. 
A. Ryder, and published in the BuUetin of the U. S. FUh Chmmiaaum for 
April 19, 1888, shows the practicability of the economic application of 
the more purely scientific experiments which were carried on at our labor- 
atory in 1879. The author acknowledges that he was incited by these 
experiments, and our own share in the work is therefore exactly what we 
should wish : the discovery of a new scientific truth, which has, in the 
hands of practical economists, contributed to the welfare of mankind. 

Mr. John A. Ryder has this summer repeated these experiments in 
Maryland, and has shown that they are as successful here as they are in 
France. An account of his apparatus and of the results obtained has 
been published in the BulUtin of the U. S. Fish OommissUm for September 
6, 1883, ander the title *< Rearing Oysters from Artificially Fertilized 
%g8i together with notes on Pond Culture, &c.," by John A. Ryder. 

Summary. 

During the six years of its existence, work has been carried on at the 
laboratory for one hundred and five weeks in all. It was attended by 
nine persons in 1878; by twelve in 1879; by six in 1880; by twelve in 
1881; by eight in 1882; and by sixteen in 1883, thus making the total 
attendance sixty -three. The number of persons who have used the labor- 
atory is only forty however, as many of them have spent two or thr^e 
seasons there. One- half of the attendants were members of the Johns 
Hopkins University, and the rest were then or now connected with the 
Smithsonian Institution; the United States Fish Commission; the Acad- 
emy of Natural Sciences, Philadelphia ; University of Cambridge (St. 
John's College), England; the Ontario Agricultural Col Ipge, Canada; or 
with the American colleges and schools indicated in the subjoined 
roll. 

The scientific papers which have been published by our party, based 
wholly or in part upon the work done at the laboratory, include fifty-five 
titles, and they have been printed in the following journals: Studies from 
the Biological Laboratory; Johns Hopkins University Circulars; Amtri- 
can Naturalist; American Journal of Science; Memoirs of the Boston 
Society of Natural History; Z blogxscher Anzeiger ; London Quarterly Jour- 
nal of Microscopical Science; Proceedings and Philosophical Transactions 
of the Royal Society, London. Many of the papers have been reprinted, 
or summarized in fof^ign journals, but translations and summaries are 
not included in the enumeration given above. 

A medal of the first class of the Society d'Acclimatation of Paris and 
one of the Walker Prizes of the Boston Society of Natural History have 



been awarded to members of our party for work which was done at the 
laboratory. 

Within the last year Professor MItsukuri, a naturalist who received his 
training in zoological research at our marine laboratory, has organized a 
similar laboratory on the coast of Japan, as a branch of the Government 
University of Tokjo. 

Tours respectfully, 

W. K. BROOKS, 
Director Chesapeake Zoological Laboratory, 
BALTDfoax, Jammryt 1884. 



Roll of tbs Chesapeake Zo5LoaiCAL Laboratobt, 1878-88. 

Director, 

W. K. Bbooks, Ph. D. 

Members. 

J. E. Armstroho, Assistant in Natural History, lUinoia Industrial UnU 
versUy, (188L) 

B. W. Bartok, M. D., Baltimore. (1879,) 

W. Batbson, St. Johns College, University of CambridgSt England, [188S.) 
Ehil Bssskls, M.D., Smithsonian histitution. {1879,) 

E. A. BiROi, Professor of Zoology, University of Wisconsin, {1879.) 

S. F. Clarke, Ph.D., Professor of Natural History, Williams O^ 

lege, {1879, '81.) 
BuxL P. CoLTON, A. B., Teacher, Natural Science, Princeton {III.) High 

School. {1881) 
H. W. Conn, A. M., Johns Hopkins University. {188i, *8S.) 
Charles Earli, New York. {1883.) 
H. C. EvARTS, M. D., PhUadelphia. {1879, *80.) 
H. Oarman, Assistant, Illinois State Laboratory of Natural History, 

{1883.) 
O, P. Jenkins, A. M., Johns Hopkins University. {1883.) 
J. W. Kino, Professor of Natural Science, Wisconsin State Normal 

School. {1880.) 

F. S. Lee, A. M., Johns Hopkins University, {1883.) 

K. MiTSUKURi, Ph. D., Professor of Zoology^ University of Tokio, Japan. 

(1879, *80.) 
J. Plattair McMurrich, Assistant in Biology, University of Toronto. 

(1881, '83.) 
T. W. Mills, M. D., Montreal, quebee, (1883.) 
H. F. NAcnTRiED, S. B., Johns Hopkins Uuiversity. (1883.) 
W. L. NoRRis, ArUngton, lU. {1881.) 

E. A. NtJNN, Professor of Biology, Wellesley College, Mass. (1879.) 
H. L. OsBORN, A. B., Johns Hopkins University. {188£, ^83.) 
Henrt F. Osborne, A. B., Fellow, College of New Jersey. (1880.) 
J. H. PiLLSBURT, Professor of Natural Science, Springfield (McMf,) 

High School. {188g, '83.) 
H. J. Rice, M, S., Teacher of Natural Science, Brooklyn, N. T. (1879^ 

'81.) 
Fernando Sanford, Professor, Natural Sciences, Mount Morris College, 

III. (1881.) 
August Schmidt, Teacher of Natural Science, Baltimore. (1878, '79.) 
H. Sew ALL, Ph.D., Professor of Physiology, University of Michigan. 

{1878^ '81, '83.) 

C. SiHLKR, Ph. D.. Physician, aeveland, Ohio. {1878, '79.) 
W. E. Stratton, a. B., Johns Hopkins University. (1883.) 

A. H. TuTTLE, S. B., Professor of Zoology, Ohio State University, Cb/um- 

bu8, Ohio. (1883.) 
John M. Ttler, A. B., Professor of Zod'ogy, Amherst College. {188S.) 
P. R. Uhlsr, Associate in Natural History, J. H. U. (1881.) 
N. B. Wkb-ster, Principal, Military Academy, Norfolk, Va. (1878.) 
T. B. Webstkr, Teacher, Military Academy, Norfolk^ Va, (1878.) 
E. B. Wilson, Ph. D., Lecturer on Biology, Williams College. (1879^2.) 
H. V. Wilson, A. B., Johns Hopkins University. (1883.) 
J. M. Wilson, M.D., Ann Arbor, Mich. (1882.) 
Francis Winslow, Lieut, United States Navy, United States Fish Com* 

mission. (1882, '83.) 
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FUBLISHSD BkBULTS OF SCIINTITIC RSSXABCH AT TBS CBBBAPKULB 

Zoological Laboratory, 1878-88. 

W. K. Bbooks, Ph. D. : 
The Development of Lingula and the Systematic Povition of the Branchiopoda. {SeUw' 

Hfie RuulU, Chesapeake Zo9l Lab,, 1879 ; Arch./. ZM. exp., 1881.) 
The Larval Stagea of SquUla empuaa. {SeienHfte RuuU$, Qiet^eahe ZiOL Lab,, 1879.) 
Abstract of Observations on the Development of the American Oyster. {ZoU, Anzeiffer, 

1879.) 
The Artificial Fertilization of Oyster Eggs and the Propagation of the American Oys- 
ter. (Am, Jour. qfSeienee, 1879.) 
The Development of the American Oyster. (Rq»ort t^ the Maryland Hth Oommiuionf 

and aiutiieefnm the Biol. Lab,, J. If, U„ 1880.) 
The Acquisition and Loss of a Food Yolk In MoUuscan Eftgs. {JSludUt from the BioL 

Lab,, J. H. er., 1880; lOpto^.) 
The Development of the Cephalopoda and the Homology of the Cephalopod Foot (^m. 

Jour, qfSeienee, 1880.) 
The Ehythmical Character of Segmentation, (^m. Jour, qfSctenee, 1880.) 
Budding in Free Medusm. (Am, Nat , Sept,, 1880.) 

Embryology and Metamorphosis of the Sergestidae. (Zo6l, Aneeiger, Nov., 1880.) 
The Young of the Crustacean Lucifer, A Naupliua. (Am. Nat., Nov., 1880.) 
The Development of the Squid. (Anniv, Mem., Boeton Soe, Nat. JRst., March, 1881; 8 

plates.) 
Alternation of Periods of Rest with Periods of Activity in the Segmenting E^ggs of 

Vertebrates. (Studies from the BioL Lab., J, H, U,, 1881 ; 1 plate,) 
The First Zoea of Porcellana. (With £. B. Wilson ; Studies from the Biol, Lab,, J. H, U.^ 

J881;S|itate.) 
List of the Medusae of Beaufort, N. C. I. (Studies f^rom the Biol, Lab., J. H, U,, 

1882.) 
Origin of the Eggs of Salpa. (Studies frvm the Biol. Lab,, J. H, U., 1883 ; 1 plate,) 
Lucifer: A Study in Morphology. (Proe,, Bojfol Soe., London, 1881.) 
The Development of Lucifer. (Phil, Drans, Royal Soe,, London, 1882; 11 plates,) 
Haudbook of Invertebrate Zoology. (Boston, Oassino, 1882.) 

Chamisso and the Discovery of Alternation of Generations. (Zd6l, Anteiger, 1882.) 
The Development of the Digestive Tract in Molluscs. (Proe,, Boston Soe, Nat, Hist., 1879.) 
The Metamorphosis of Alpheus. (Univ, Circular, No. 17.) 
The Metamorphosis of Penaeus. ( Uuiv, Clreular, No. 19.) 
On the Origin of Alternation of Generations in Hydro-Medusae. (Uhiv, Circular, No* 

22; Ann, qf Nat. Hist,, Vol. 11, p. 456.) 
Kotes on the Medusae of Beaufort, N. C. IL (Studies from the BieU, Lab,, J, H, U., 

1883.) 
The Law of Heredity. (Baltimore, Murphy, 1888.) 
W. Batssom : 

Abstract of Observations on the Development of Balanogloisus. (Univ, Circular, No, 27.) 
H. G. BbykBj M. D.— (See H. W. Conn.) 
E. A. BiROB : 
Notes on the Development of Panopaeus Bayl. (Studies from the Biol, Lab,, J, H, V,, 

1883, 4 plates.) 
a F. Clabkb, Ph. D. ; 

New Hydroids firom Chesapeake Bay. ( Boston Soe. Nat, SUt., 1882.) 
B. P. CoLTON, A. B.— (See H. (}arman.) 
H. W. (DoNN, A. M. : 
Development of Tubularia Oistata. ( Vhiv. Circular, No. 17.) 
On Radial and Bilateral Symmetry in Animals. ((Tniv. Circular, No. 22; Ann. ttfNaL 

J£ist„ Vol. 12, p. 60 ; Jvumal Royal Mie, Soe,, YoL 3, p. 633.) 
An Instance of Sexual Variation iu the Crustacea. ( Univ. Circular, No. 27.) 
Evidence of a Protoxoea Stage in Crab Development. ( Uhiv, Circular, No. 28.) 
The Nervous System of Porpita. (With H. G. Beyeb. Studies from the Bid. Lab. 

J, H. U,, 188S, 1 plate,) 



Evolution of Decapod Zoea. (Sdenee, April, 1884, in prctt,) 

Significance of the Larval Skin of Decapods. (Studies from the BioL Lab., J. H. K, 18M, 

2pUites.) 
^ Life History of Thalaasema. Abstract. (l»udiesfromthsBiol.Lab,,J.H,U,,\9»i,\tUit.) 
H. Gabxan : 
List of a few additions to the Species of Birds. Reptiles, and Batrachlans mentioned ia 

Dr. Elliott Ck>ue8' paper on the Natural History of Fort Macon and Vicinity. (CMv. 

Circular, No. 22.) 
Development of Arhacla punctulata. (With B. P. Colton. Studies from the Biol, Lab,, 

J, If. U., 1881.) 
J'. P. McMuBBiOH : 
Origin of the so-called Test Cells in the Asddian ovum. (Studies from the BieL Lab,, 

J. H, U., 1882.) 
Abstract of Observations on the Osteology and Development of Syngnathus Peekeanos 

(Storer.) (XMv, Circular, No,n.) 
On the Osteology and Development of Syngnathus Peckeanus (Storer.) (Quart, Joitr- 

nal Micros. Science, Vol, XXIII, 2 plates,) 
K. MiTsuKUBi, Ph. D. : 
On the Structure and Significance of some Abberant Forms of Lamellibranchlate GUIs, 

(Quar. Jour, Micros, SO,, July, 1881 ; Studies from the Biol. Lab., J, H, U, 1882.) 
H. L. OsBOBN, A. B. : 
The Structure and Growth of the Shell of the Oyster. (Studies from the BioU Lab., 

J.H. U., 1^2, \plaU,) 
On the Growth of the MoUuscan SheU. (Univ. Circular, No, 27 ; Ann. qf Nat. Hist, VoL 

U,p. 149; Am,Nat, VoL 11, p. ^', Journal Royal Micros. Soe, Vol, 3, j». 195.) 
Of the Gill in some forms of Prosobranchiate MoUusca. (Studies from the BioL Lsb,, 

J, H, U., 1884, 8 plates.) 
—Also see J. M. Wilson. 
H.SBW ALL, Ph.D.: 
On the Equilibrium Function of the Membraneous Labyrinth In Ourtilaginous Fishes. 

( Univ. Circular, No. 12; Journal qf Physiology, Vol. IV, No. 6, 1884.) 
P. B. UuLBB : 

List of Animals observed at Fort Wool, Va. (Studies from the BioL Lab. J, H. U,, 1879.) 
N.B. Wbbsteb: 

PartUl List of Land PUnts at Fort Wool, Va. (Studies firm the Bid. Lab,, J. H, U., 1879.) 
B, B. Wilson, Ph. D. : 
The Early Stages of BenlUa. (Am, Jour, of Science, 1880.) 
Origin and Significance of the Metamorphosis of Actinotrocha. (Quar. Jour, i^ Micros. 

So., AprU, 1881, 2 plates; Abstract in Am, NaL. 1882.) 
The First Zoea of Porcellana. (With W. K. Bbooks ; Studies from the Bid, Lab., J. H. U^ 

1881, 2 plates.) 
Observations on the Early Developmental Stages of some Polychmtous Annelides. 

iSludiesfrom the Bid. Lab., J. H, U., 1882 ; Abstract in ZoM, Anadger, 1880, and in Am, 

Jour, qf Science, 1880.) 
A New Species of PiUdium. (Studies firom the BioL Lab., J, H, U., 1882.) 
Abstract of Observations on the Structure and Development of Renilla and Leptogoigls. 

(UMv. Circular, No, 17.) 
The Development of Renilla. (Proc, Royal Soe^ London, No. 222; Uidv, Clreular, No, 22.) 
—Also see J. M. Wilson and W. K. Bbooxs. 
J. M.Wilson, M.D.: 
Variation in the Segmentation of the Egg of Renilla. (With E. B. Wilson and H. L. 

Osbobn; JBiai, Anzeiger, 1882, No. 123; Archie f, Zod. exper,, 1883.) 



Dr. E. B. Wilson's monograph on the Development of Renilla is now in print, and it 
will soon appear with sixteen quarto plates, in the Philosophical Transactions qf the Rcyd 
Societff, Several other papers are now ready for publication. One of these, a paper on 
the Development of Thallaasema, by Mr. H. W. Conn, has received one of the Walker 
prizes of the Boston Society of Natural History. 



STUDIES FROM THE BIOLOQIOAL LABORATORY. 

{Including the Chesapeake Zoohgioal LabarcOory.) . 



The Studies from the Bioloffieai Laborajtory are published under the direction 
of Professor Newell Martin, Editor, and Dr. W. K. Brooks, Associate 
Editor. Two volumes have been issued: Vol. I (1879-80), 500 pp., 40 
plates; Vol. II (1881-83), 496 pp., 37 plates. 

Vol. III., No. 1, is now ready. It contains papers on : 

The Significance of the Larval Skin of Decapods. (27 pp., 2 plates). By 

H.W.CONN. 

Life History of Thalassema. (7 pp., 1 plate). By H. W. Conn. 

Of the Gill in some forms of prosobranchiate Mollusca. (12 pp., 1 plate). 
By H. L. Obborn. 

The "Studies" contain the majority of the original scientific papers 
published by members of the Biological Department of the University. 



In future they will appear in numbers issued at intervals as material for 
publication is ready. To each of these numbers will be affixed a price 
dependent on its size and the number and cost of plates printed with it. 
These numbers maybe purchased separately or all of them will be for- 
warded as published to persons who subscribe in advance for the whole 
volume. The subscription price for the volume of about 500 pages, postage 
prepaid, is $6.00. Price of Vol. Ill, No. 1, 70 cents. 

As in future no articles will be reprinted from the Journal qf Physidog^t 
the "Studies" will no longer be sold at a reduced price to the subscribera to 
that Journal. 

Bemittances and propositions for exchange should be addressed to the 
" Publication Agency of the Johns Hopkins Universi^ty." 
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CURRENT INTELLIGENCE. 



Lectures on Physics by Sir William Thomson. 

Sir William Thomson, d.c. l., f.r.8.l.ae., etc.. Professor of Physics 
in the University of Glajsgow, will deliver in October next, a course of 
eighteen lectures on Molecular Dynamics, before the students in Physics of 
the Johns Hopkins University. 

An introductory lecture will be given on Wednesday, October 1. The 
other lectures will follow on consecutive days. 

These lectures are intended only for students who are interested in 
advanced work. Professors and students of physics are invited to attend, 
and arrangements will be made by which they may easily obtain temporary 
lodgings, provided an early intimation is received of their intention to 
come. A registration fee of $5 will be required. 



PROFEaSORSHIF OF PSYCHOLOGY. 

Dr. G. Stanley Hall, well-known as a writer and lecturer on philoso- 
phical and educational subjects, has been appointed Professor of Psychology 
and Pedagogics in this University. Dr. Hall was graduated at Williams 
College, and at a later day received the degree of Doctor of Philosophy 
from Harvard College, and afterwards prosecuted his studies in Germany 
under Zeller, Trendelenberg, Ludwig, and Wundt. His lectures have been 
sought for in many colleges, and his cooperation in educational associations 
has been highly prized. He has written for the PrinoeUm Review, for Mind, 
for the NaJHon, and for other periodicals, — and many of his paf^ers were 
collected and published in a separate volume. He is now engaged in 
prolonged inquiries respecting the education of young children and the 
methods of teaching philosophy, from which important results are antici- 
pated. He has also been deeply engaged in psycho-physic researches soon 
to be published. Convenient rooms and suitable apparatus have been 
provided for this work. 



Professorship of Pathology. 

Dr. William H. Welch, a graduate in Arts of Yale College, and in 
Medicine of the College of Physicians and Surgeons in New York, has been 
appointed Professor of Pathology in the medical faculty of this University. 
Dr. Welch is now Professor of Pathological Anatomy and General Patho- 
logy in the Bellevue Hospital Medical College of New York, and has given 
evidence of his ability as an independent investigator, and as a skilful 
teacher. 

New Regulations as to the Degree of Doctor of Philosophy. 

The d^ree of Doctor of Philosophy and Master of Arts will be conferred 
hereafter on the following conditions : 

1. The candidate must for three years pursue university studies under 
conditions approved by the Board of University Studies, of which the last 
year must be as a matriculated graduate student in the philosophical depart- 
ment of this university. 

2. He must satisfy the Board of University Studies as to his attainments 
by the preparation of a thesis and by passing written and oral examinations 
in one principal and two subsidiary subjects approved by the Board. 

3. Unless permission to the contrary be given, the thesis must be pre- 
sented at lea£t three months before the candidate intends to take his degree. 

4. The examination shall take place after the thesis has been approved ; 
the oral part of it before the Board of University studies. 

5. The above regulations as to the degree of Doctor of Philosophy and 
Master of Arts abrogate all previous announcements incompatible ¥rith 
them, with this exception : graduate students now on the roll and accepted 
as candidates for the degree before the close of the current academic year 
will be examined under the regulations hitherto in force. 



An excursion map of Baltimore and its neighborhood for the use of the 
students of the University is now in preparation. A statement of its plaii 
is given by Mr. A. L. Webster on page 80 of this Cireular, 



PUBLIC LECTURES. 



XIII. ENGLISH LITERATURE. 

Dr. H. Wood, Associate of the Johns Hopkins University, will give a 
course of eight lectures on English LiiercUnre in the period from 1500 to 1580 
A. 2)., beginning Friday, April 18, 1884, in Hopkins Hall. 

The lectures will be given at 5 p. m., on Mondays, Wednesdays, and Fri- 
days. 

1. Friday, April 18. The literary traditions of Henry the Seventh's time, 

and the new age : Lord Bemers, Stephen Hawes. 

2. Monday, April 21. The highest bloom of the old culture : Sir Thomas 

More. 

3. Wednesday, April 23. The conservative thinker and the folk-preacher : 

John Fisher, Hugh Latimer. 

4. Friday, April 25. The tradition of native poetry under the stimulus of 

the Renaissance : Skelton, Dunbar, Lyndesay, 
6. Monday, April 28. The foreign literary spirit: Surrey and Wyatt, 
Tottel's Miscellany; Translations from contemporary literature; 
The novels. 

6. Wednesday, April 30. The poets of high seriousness : Sackville, Gas- 

coigne. 

7. Friday, May 2. The translators from Greek and Latin, and the revi- 

vers of the classic drama : Golding, Gascoigne, Phaer, Stanyhurst, 
Surrey, North. 



8. Monday, May 5. The beginnings of the true English drama : Ralph 
Roister Doister, Crammer Gurton's Needle, Gk)rboduc. 

XIV. ON THE ''TEACHINGS OF THE APOSTLES/' 

Mr. J. Rendel Harris, Lecturer on New Testament Greek, gave three 
lectures on the newly published tract entitled ** The Teachings qf the Apos- 
Hes^^ in Bentley Hall, on April 1, 3, and 5. 

The following topics were taken up: 

I. Introduction ; Narrative of the Discovery and Publication; Authen- 
ticity ; Relation to Second Century Literature. 

II. The Text itself. 

III. The Bearing of this Discovery. 

BZBLIOOBAPHT. 

1. BryenniM* edition, (Oreek text, with prolegomena and notes). Constantinople. 
1883. 8o. 

(An early copy of this was courteously placed at the disposal of the Johns Hopkins 
Uniyeraity hy Rer. Dr. C. R. Hale.) 

2. Harnack has given a traoalation in the Theologlache Literatuneitnng. (No. S, 1884.) 
8. The text and translation edited hy Professors Hitchcock and Brown of the Union 

Theological Seminary. Scrihners. N. Y. 1884. Price 00 cento. 

4. The Andover Beview, April, contains a critique by Professor E. C. Smyth, and a trans- 
lation by Bev. C. C. Starbuck. 

6. Editorial articles In "The Independent," especially of February 28 and March 6. 
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PROCEEDINGS OF SOCIETIES. 



S(f9mtilfie AsMoelatUm. 

March 5.— Fifty-flixth regular meetiog. Professor Martin In the chair. Twenty-flve 

members present. 
Papers read : 

On the Glucose Industry in the United States, by I. Bbmsbx. 

On the Qastropod Gill, by H. L. Osbobx. 

On a Case of Endocarditis in a Dog, by W. T. CousiaLif an. 
AprU 2.— Fifly-seyenth regular meeting. Professor Martin In the chair. Twenty 

members present. 
Papers read: 

On Compound Reaction Time, by G. Stanlet Hall. 

On the Coagulation of the Blood, by W. H. Howcll. 

rhitologUai AMoeiatioH, 

March 7.— Fifty-third regular meeting. Professor GildersleeTe in the chair. Thirty- 
three members present. 

Papers read : 
On Uniformity and Analogy, by Professor M. W. Easton of the Unlyersity of Penn- 

sylvania, presented and criticised by M. Bloomfleld. { Abstract on p. 73). 
On the Nahuatl Spanish Dialect of Nicaragua, by A. M. Elliott. { Abstract on p. 74). 

AfHl 4.~Fifly-fottrth regular meeting. Professor Gildersleeve in the chair. Thirty- 
five members present. 

Papers read : 
On Rhythmical Pronunciation of Greek and Latin Prose and a few remarks on Accent, 

by C. W. E. Millkr. 
On Parallelisms in Beowulf, by C B. Wbight. 

HUtarte^a and PnlitUal Selatuse Assoeiaiion. 

Februarf 29.— Dr. H. B. Adams In the chair. 
Luther Martin, a Biographical Study, by H. P. Goddabd. 
Martin was for fifty years the leader of the Maryland bar and twice held the ofllce 
of Attorney General. A hitter opponent of the Constitution in 1787, he after- 
wards became a strict oonstructionist and an advocate of State's rights. He 
was one of the counsel for the defence in the trials of Judce Chase and Aaron 
Burr. In 1822 the latter took Martin to his own home in I^w York, where the 
once brilliant Maryland advocate died, a mental wreck, in 1826, at the age of 78. 

March 7.~Dr. H. B. Adams in the chair. 
The Development of the Passover Scandal, by J. Rbndkl Habbis. 
The paper established the historical continuity of the calumnies concerning the 
use of human flesh and blood at religious banquets from the times of the early 
Christians down to the peraecuted Jews in modem Hungary. The charges made 
by Jews and Pagans sgainst Christians were subsequently transferred by the 
latter and* made sgainst berectical sects, s. p., the Montanists, and, in the course 
of the middle ages, these chai^ges were brought home to the Jews. Almost every 
Christian nation has had some legend of child-sacrifice by the Jews like that 
illustrated by Hugh of Lincoln. 

March 14.-Dr. R, T. Ely in the chair. 
Moses as a Statesman, by Johk Dunlap, Esq., of Richmond, Va. 
This paper related to Hebrew civic, religious, and military institutions, to penal 
law, administration, etc 

March 21.— Dr. H. B. Adams in the chair. 
Additional Notes on Icaria, by Albbbt Shaw. (Abttract on p. 77). 
Rudimentary Society among Boys. Part I. Land Tenure, by John Johvson. 
Review of the American edition of Laveleye's Elements of Political Economy, edited 

by Dr. Taussig, by R. T. Elt. 
Review of the Hon. A. C. Goodell's monographs on the History of Witchcraft, the 
Seals of MassRchusetts, etc., by J. F. Jaxkson. 
March 28.~Dr. H. B. Adams In the chair. 
Tammany Hall, a Study of New York City Politics, by Taloott Willlimb, of 
The PresM^ Philadelphia. 
April 4.— Dr. H. B. Adams in the chair. 
Old Teutonic Ufe in Beowulf, by James A. Habbuov. 
The paper is an attempt to reconstruct an outline of Old Teutonic life as contained 
in BtOtcuJ/, a poem of the eighth or ninth century written in Anglo-Saxon. 
Tboush the texture of the poem is Dano-Scandinavian, this poem was found to 
contain much that could be called in general Teutonic ; It is filled with folk-lore, 
superstitions, customs, traces of ancient, and foreshadowlngs of modem life; a 
reservoir of dynastic traditions and legends very valuable to the student of the 
origins of Germanic history. 
Samuel Adams, the Man of the Town-Meeting, by Jambs K. Hosmbb. 

Society far SrmUie VhUoUgy, 

Ihumher 13.~Fint meeting. Professor Haupt in the chair. Seven members present. 
Papers read : 
The City of Hamn and iU Place in Ancient History, by C. Aolbb. 
Harran and its Condition after the Christian Era, by A. L. Fbothinoham Jb. 
The People and Language of the Modes founded on Delattre " Le Peuple et I'Empire 

des Mddes/* by C. Lbhmanm. 
An etymology of the Name of S. Luke given by Isidore of Seville, by J. Rendbl 

Habbis. t 

Dr. A. L. Frothlngham Jr., was elected Secretary. 
Jamtnrp 18.— Second meeting. Professor Haupt in the chair. Eight members present. 
Papers read : 
The Differences in the Pronunciation of many Letters in Hebrew among the Jews of 
different countries cf Europe, by C, Adlbb. 



The History of Syriac Literature from the boginning of the Christian Era to the 
period of the Mohammedan Conquest, by A. L. Fbothimoham Jb. {AbsiraU on p. 
75). 
A6rtiary 28.— Third meeting. Prof^Bssor Haupt in the chair.' Seven jnembers present. 
Papers read : 
The Massora and iti Critical and Editorial Treatment, by A. H. Huizinqa. 
The history of Syriac Literature from the Mohammedan Conquest to its extinction 
in the XIII century (continued), by A. L. Fbothihoham Jb. {AbstraH onp, 70). 
March 17.— Fourth meeting. Professor Haupt in the chair. Nine members present. 
Papers read : 
The exchange of #<» and nun in the Proto-Baby Ionian Language, by C Lbbmanv. 
A Hebrew MS. of C. 1800 important for its various readings of the Old Testament text, 
'by C. Adlbb. 
Semitic loan-words in Old Greek, by W. M. Abxtolt. 

XaihenkatUal Society. 

March 19.— Dr. Story in the chair. Eleven members present. 
Papers read : 

On a System of Straight Lines detennined by two Given Lines, by W. E. Stobt. 

A Certain Class of Transcendental Functions, by T. Cbaio. 

A Note on Partitions, by G. S. Ely. (Abstract on p. 76). 

Unlcursal Curves in i»-Flat Space, by G. Bissuro. (Abstract on p, 77). 

A Note on Cycles, by A. S. Hathaway. 

Some Remarks on Unlcursal Curves, by E. W. Davis. 

Metaphpeieal dub, 

March 11.— Thirty-seventh regular meeting. Dr. O. Stanley Hall in the chair. Six- 
teen members present. 

Papers read: 
The New Psychology, by J. Dbwby. 
The Body as a Spiritual Residence, by E. M. Habtwkll. 

Arehwotogiedt Society . 

March 14.— Second general meeting. Dr. Adams in the chair. Foarteen memben 

present. 
Paper: 

Report on the Collection of Casts in the Peabody Institute, by L. Hoskhib. 
This paper was drawn up with the object of showing what field the coUectloa 
covered and what opporiunity for study it afforded to the Society. 
Address: 

On the Entasis in Greek Architecture, by J. T. Clabkb. (Abstract onp. 88). 
March 22.— Third general meeting. Professor Gildersleeve in the chair. Thirty-ont 

members present. 
Address: 

On the Acropolis of Athens, by W. J. Stillmav. (Abttract onp, 88). 
Report: 

On the Library of the Peabody Institute (Ancient Art), by A. Embbsov. 

BaUimorc ystturaltete* VUM Club, 

Febr%uny 20.- Dr. G. H. Williams in the chair. Twenty members present 
Communications : 
On Economic Entomology, by O. Luoobb. 
This paper treated of the excessive insect depredations in the United States and 
their causes. 
On the Peculiarities of certain Linden trees on Cathedral street, by B. W. Babtoit. 
These trees show at different heights firom the pavement large swellings, the reason 
for which has not been clearly understood, it wasshown that the swellings were 
caused by the grafting of the European Linden on the American bsss-wood. 
Mb. Bkuce gave an account of the bad-lands in the south-western part of Dakota, 
noted for the abundance of fossil remains of extinct animals to be found there. 
March 19.— Dr. G H. Williams In the chair. Fifteen members present. 
Communications : 
On Insects injurious to Herbaria, by O. Ldoobb, 
In looking over a collection of 8500 species of alpine plants of Europe presented to 
this University by Dr. A. F. W. Schlmper, sevenu species of injuriooB insects 
were found. Amongst them were the Sitoarepa paniceiL Ptinus fur, and a very 
destructive species of Ptinus not f >und before in thu country. The three 
speciesnamea belong to the family of PtinidsB, pooularly known as the death- 
watch. Two specins of the apterous Psocus were also found in limited nambers. 
Mb. Webstbb made a report on the map of the region around Baltimore which is 

being prepared. (Abttract on p, 80). 
Db. Babtom read some notes In Botany. He gave an account of some yeUow Jessa- 
mine visited by humble bees. 

The bees were unable to get at the nectar from the month of the oorolls snd were 
obliged to puncture it from the base. They died, however, from its effects. 
Several seeds were described, apparently oat-seeds, having on the bsck a long 
awm bent near the middle. The thigh of this leg-like awm wss foand to be 
spirally twisted and if held fast and moistened the seed attached was turned upon 
its axis. The theory wa.<( advanced that by its hygroscopic quality when the seed 
wasdropped and covered by drifting sand and moistened by rain, theonwindingof 
the awm now held fast in the sand would bore the seed into the earth to a depth 
sufficient to insure germination. 
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PROGRAMMES FOR 1884-85. 



The following courses in literature and science are offered for the academic year which begins September 23, 1884. 
They are open to all properly qualified young men according to conditions varying somewhat in each department. 
Detailed statements as to the various subjects are given in the programmes of the departments of instruction on subsequent 
pages. A special Circular relating to College Courses has been issued. 

The Annual Register giving detailed statements as to the regulations and work of the University will be sent on 
application. 



B. L. GILDERSLEEVE, Professor of Gretk. 

(a) will direct the Qreek Seminary. Twice weekly^ through 
the year, 

(b) will conduct a course of Practical Exercises in Greek. 
Twice weekly t from October to January, 

(c) will lecture on the Greek Lyric Poets. Weekly, after the 
first of January. 

(d) will give a coarse of lectures on the Syntax of the Greek 
Moods and Tenses. 

{e) will bold a series of conferences on Greek Grammar. 
Weekly, during the second half-year. 

Q. STANLEY HALL, Professor of Psychology and Pedagogics. 

(a) will lecture on Psycho-Phjsiology. Twice weekly, through 

the year. 
(6) will direct the work of those engaged in Psjcho-Phjsic 

research. 

(c) will lectnre on the History of Modern Philosophical and 
Educational Ideas. Weekly, through the year. 

(d) will hold a series of conferences on Educational Topics. 

(e) will direct the conrse required of matriculated students in 
Logic, Ethics, and Psychology. 

PAUL HAUPT, Professor of the Shemitic Languages. 

will give courses in 

(a) Hebrew. Four limes weekly, through the year. 

(b) Chaldean Grammar, etc. Weekly, through the year. 

(c) Ethiopic. Weekly, through the year, 
{d) Arabic. Weekly, through the year. 

{e) Assyrian. Twice weekly, through the year, 
{f) Sumero-Akkadian. Weekly, through the year, 

H. N. MARTIN, Professor of Biology. 

(a) will direct the Laboratory Work in Biology. Daily, 
through the year. 

(b) will lecture on Animal Physiology and Histology. Three 
times weekly, through the year. 

(c) will lecture on General Biology. Three times weekly, until 
the middle of April. 

(d) will lecture on the Embryology of the Chick. Three times 
weekly, from the middle of April until the close of the 
session. 



C. D. MORRIS, Collegiate Professor of Qreek and Latin. 
will form classes in: — 

(a) Plato, Gorgias. Four times weekly, first half year. 
(6) Aeschylus ; Euripides. Three times weekly, second half- 
year. 

(c) Cicero. Three times weekly, first half year. 

(d) Catullus ; Martial. Seven tim£S in two weeks, second half- 
year. 

(e) Greek Prose Composition. Weekly, through the year. 
(/) Reading Latin at Sight. Weekly, through the year, 
(g) Latin Prose Composition. Weekly, through the year, 
{h) will give a series of conferences on Greek History. Weekly, 

first half-year, 

IRA REMSEN, Professor of Chemistry. 
(a) will direct the Laboratory Work in Chemistry. Daily, 

through the year, 
(6) will direct the courses of lectures to advanced students. 

(c) will lecture on General Chemistry. Four times uxekly, 
first half-year. 

(d) will lecture on the Compounds of Carbons. Four times 
weekly, second half-year, 

H. A. ROWLAND, Professor of Physics. 

(a) will lecture on Electricity and Magnetism. Four times 
weekly, through the year. 

(b) will direct a course of advanced work in the Physical 
Laboratory. Daily, through the year. 

(c) will conduct meetings for the discussion of current Physical 
literature. Weekly, through the year. 

SIR WILLIAM JHOMSOH, Professor in the University of Glasgow. 
will give a course of eighteen lectures on Molecular Dynamics. 
In October, 1884. 

H. B. ADAMS, Associate Professor of History. 

(a) will direct the Seminary of Historical and Political Science. 
Weekly, through the year, 

will give the following courses : — 

(b) History of Politics. Three times weekly, through the year. 

(c) Mediaeval Church and State. Tunce weekly, first half year. 

(d) the Italian Renaissance and the German Reformation. Twice 
weekly, second half year, 

(e) the Modern Slate System. Twice weekly, through the year. 
(/) Introductory to the study of History. Weekly, first half- 



year. 
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M. BLOOMFIELD, AssocicUe Professor of Sanskrit, 
will give coarses in : — 
(a) Elementary Sanskrit. 
(6) Advanced Sanskrit. 

(c) Introdaction into the Rig-Veda. 

(d) Advanced Yedic Study. 

(6) Introdaction into Comparative Philology. 
(/) Comparative Orammar of Oreek. 

W. K. BROOKS, Associate Professor of Morphology, 
(a) will direct the work of the Marine Laboratory. 
(6) will lecture on the Elements of Zodlogy. 

T. CRAIG, Associate Professor of Applied Mathematics, 
(a) will direct a Mathematical Seminary. Weekly, through 

the year, 
will give courses in : — 
(6) Theory of Functions including Elliptic Functions. Three 

times weekly, through the year. 

(c) Calculus of Variations, l^wice toeekly, first half -year, 

(d) Analytic Mechanics. Three times weekly , first half year, 

(e) Hydrodynamics. Three times weekly, second half year. 
(/) Partial Differential Equations, i^ice weekly, second 

half-year, 
(g) Total Differential Equations. Twice voeekly, through the 
year. 

A. M. ELLIOTT, Associate Professor of the Romance Languages, 
(a) will give advanced courses in the Romance Language^. 

Daily, through the year, 
(&) will lecture on French Philology and on French Literature 

of the Middle Ages. 

J. RENDEL HARRIS, Associate Professor of New Testament 

Oreek and Palmography, 
will give courses in : — 
(a) Palaeography, with especial reference to the documents of 

the New Testament. 
(6) New Testament and Patristic Greek. 
(c) Church History. 

G. S. MORRIS, Lecturer on the History of Philosophy. 
will lecture, during the first half-year, on : — 
(a) History of Philosophy in Qreece. Twice weekly. 
(6) Ethics or the Science of Man. Twice weekly, 
(c) Modern Philosophy. 

H. N, MORSE, Associate Professor of Chemistry. 

(a) will assist in directing the Laboratory Work of the under- 
graduate students in Chemistry. 

(h) will lecture on Analytical Chemistry. Four times weekly, 
first half year. 

(e) will conduct a course in Oeneral Chemistry. Three times 
weekly, second half year. 

L. RABILLON, Lecturer on French Literature. 
will give a series of lectures on French Literature (in French). 

W. E. STORY, Associate Professor of Mathematics. 
(a) will direct a Mathematical Seminary. Weekly, through 
the year. 



will give the following courses : — 

(6) General Introductory Course for Graduates. Fiiye times 

weekly, through the year. 
(c) Theory of Numbers. Twice weekly, first half-year, 
{d) Higher Algebra. Twice weekly, second half-year. 
(«) Modern Synthetic Geometry. Three times weekly, first 

half year, 
if) Quaternions. Three times weekly, second half-year, 
{g) Conic Sections. Twice weekly, through the year. 

M. WARREN, Associate Professor of Latin. 

(a) will direct the Latin Seminary. Twice weekly, through 

the year, 
(h) will give during the first half-year a course of lectures on 

the Roman Satirists. 

(c) will conduct during the second half-year a series of Practi- 
cal Exercises in Latin. 

will form classes for undergraduates in : — 

(d) Plautus; Terence. Three times weekly, first half-year, 
{e) Tacitus. Seven times in two weeks, second half-year. 
(/) Latin Prose Composition. Weekly, through the year, 
(g) Reading Latin at Sight. Once in two weeks, through the 

year. 

W. HAND BROWNE, Examiner in English. 

will conduct courses in English. Through the year. 

R. T. ELY, Associate in Political Economy. 
will conduct courses in : — 
(a) Finance and Taxation. Three times weekly, through the 

year. 
(6) Comparative Studies in European Administration. Weekly, 

through the year. 

(c) Elements of Political Economy. Five times weekly, first 
half year. 

(d) History of Political Economy. Five times weekly, second 
half-year. 

F. FRANKLIN, Associate in Mathematics. 
will give courses in : — 

(a) Problems in Mechanics. Twice weekly, through the year. 
(6) Differential and Integral Calculus. Three times weekly, 
through the year. 

(e) Theory of Equations. Three times weekly, first half-year, 
(d) Solid Analytical Geometry. Three times weekly, second 

half-year, 
{e) Preparation for Matriculation in Trigonometry and Analyti- 
cal Geometry. 

J. F. JAMESON, Associate in History. 

(a) will give a series of lessons upon the relation of Physical 
Geography to History. 

(b) will teach French and English History. Three times 
weekly, through the year. 

(c) will teach a class in the principles of the English and 
American Constitutions. Three times weekly, through thei 
year, 

(d) will teach a class in the history of Greece and Romc^ 
Twice weekly, through the year. 
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A. L. KIMBALL, AssocicUe in Phyaicn. 

(a) will direct the coarse of instruction for nndergradaates in 

General Physics, inclading experimental lectures, recitations, 

eta Daily, through the year, 
(6) will give courses of lectures on selected topics to the mojor 

course students, 
(e) will direct the work in the laboratory of the mojor and 

minor course students. 

G. H. WILLIAMS, Associate in 3Iineralogy. 

(a) will lecture on Mineralogy. Weekly, first half-year; 
twice weekly, second half year, 

(b) will lecture on General Inorganic Geology. 

(c) will direct the practical work in Mineralogy and Petrog- 
raphy. 

H. WOOD, Associate in Oerman, 
will conduct courses in German. Through the year, 

A. EMERSON, Instructor in Classical Archaeology, 
will conduct courses in Classical Archeology. 

E. M. HARTWELL, Instructor in Physical Culture. 
will direct the instruction in Physical Culture. 

E. H. SPIEKER, Aisistant in Greek and Latin. 
will teach undergraduate classes in Greek and Latin. 



H. A. TODD, Instructor in the Romance Languages. 

(a) will give instruction in French. Daily, through the year. 
(6) will give instruction to special students in Italian iDd 
Spanish. 

W. H. HOWELL, Chief Assistant in Biology, 

(a) will direct the practical work of the undergraduate classes in 

Physiology and Histology. 
(6) will give instruction in Plant Analysis. 

E. H. KEISER, Assistant in Chemistry, 
will assist in directing the work of the beginners in the Chemi- 
cal Laboratory. 

0. A. PERKINS, Assistant in Physics, 
will assist in directing the work of the minor course students in 
Physics. 

H. NEWELL, Instructor in Drawing, 
will give instruction in free-hand and mechanical drawing, 
after 1 o'clock p. m. Daily, through the year. 

0. L. WOODWORTH, Instructor in Elocution, 
will give instruction in Vocal Culture. Daily, through tht 
year, 

0. LUGGER, Curator of the Biological Museum. 
will have charge of the Museum of the Biological Laboratory. 



ADMISSION OF STUDENTS. 

Graduate, undergraduate, and special students are admitted to the University. 

Advanced and graduate students are received with or without reference to their being candidates for a degree, and 
they are permitted to attend such lectures and exercises as they may individually select. They are not examined for 
admission to the University, but each instructor satisfies himself of the attainments of all who wish to follow his guidance 
before admitting them to his classes. 

Undergraduate students of the following classes are received — (a) those who having passed a full matriculation examination 
are candidates for the d^ree of Bachelor of Arts, and who, on completing a definite amount of work in lines varying according 
to the needs or preferences of the student, are advanced to that degree ; — (6) those who come with the intention of proceeding to 
the B. A. degree, but are from various causes unable at once to pass the examination for matriculation, and are admitted as 
candidates for it, if they show that their acquirements are such that they may reasonably be expected to complete the work in a 
moderate time ; — (c) special students who do not aim at a university degree but desire only to prosecute one or more branches of 
study with the full advantages which the University affords to persons who are able to profit by them. 

The next term will begin Tuesday, September 23, 1884, on which day the examinations for matriculation b^in. The first 
week is devoted to the examination of candidates for admission and matriculation, and to the organization of classes. Instructions 
will be resumed Tuesday, September 30, 1884. The term of instruction closes on Friday, June 12, 1885. There will be a 
brief recess at the Christmas holidays and also in the early Spring. 

For further information, during the summer vacation, letters should be addressed to the " Johns Hopkins University, 
Baltimore, Md., and not to the individual Professors, who are likely to be absent from the city. 
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MATHEMATICS. 



PROGRAMME FOR 1884-85. 

Graduate Courses. 
Dr. Story : 

Oeoeral lutrodnctory Coarse for Grftdaates (incliiding Higher 
Algebra, Theory of Numbers, Probabilities, Higher Plane 
Carves, Surfaces aad Twisted Curves, Quaternions, CaK 
cuius of Operations, Partial Dififerential Equations, Ellip- 
tic Functions, and Mechanics). ^ 

Fivt Hme8 weekly ^ through the year. • 

This course is intended as preparatory for all the more advanced 
courses, and candidates for the Doctor's degree in Mathematics 
are expected to take it in the first year of their candidacy, if they 
have not previously taken it 
Theory of Numbers. 

Tmce weekly f first haJf-year, 
Higher Algebra. 

Twice weekly f secoTid half-year. 
Modern Synthetic Geometry. 
Three times weekly , first half-year. 
Quaternions. 

Tkree times weekly , second half-^ear. 
Mathematical Seminary. 
Weekly J through the year. 

The exerdses of this Seminary will consist of original work by the 
students, under the guidance of the Director, on a prescribed 
subject After a few preparatory lectures the problem will be 
given to the class, and thereafter the students will be expected to 
make weekly reports of progress, which will be discussed, and 
from time to time new lines of research will be suggested. The 
subject for investigation in the first half of the ensuing year will 
be selected from the Theory of Numbers or Modem Geometry, 
and in the second half of the year from the EUgher Algebra or 
Quaternions. 

Dr. Craig : 

Theory of Fonctions (including Elliptic Functions). 

Three times weekly, through the year. 
Analytic Mechanics. 

I%ree times weekly, first half-year. 
Hydrodynamics. 

ITwee times weekly, second haHf-year, 
Calculus of Variations. 

Twiee weekly, first haJf-year. 
Partial Differential Equations. 

Twice weekly, second half-year. 
Mathematical Seminary. 
Weekly, through the year. 

The subjects to which attention will be particularly directed are the 
Theory of Analytical Functions and Lamp's Functions. During 
the first two or three meetings of the Seminary the Director will 
occupy the hour, and after that time the students will read disser- 
tations on subjects selected for them by the Director. The work 
assigned will be divided into three parts : solution of problems, 
the historical investigation of the above mentioned subjects, and 
reports on current mathematical journals. 

Dr. Franklin : 
Problems in Mechanics. 
Tmce weekly f through the year. 



Historical Lectures on Mathematical Topics by the Instruc- 
tors, Fellows, and some of the Graduate Students. 
Once in two weeks, through the year. 



MathemtUical Society. 

The Mathematical Society, composed of the instructors and 
advanced students, will meet monthly as heretofore for the pres- 
entation and discussion of papers or oral communications. 

Undergraduate Courses. 

FIRST YEAR : 

Conic Sections. 

TSoice weekly, through the year. Dr. Stort. 
Differential and Integral Calculns. 

Tftree times weekly, through the year. Dr. Frankldv. 

8BCOND YEAR: 

Total Differential Equations. 

Twice weekly, through the year. Dr. Craig. 
Theory of Equations. 

Hiree times weekly, first half-year. Dr. Frankuk. 
Solid Analytic Geometry. 

Three times weekly, second half-^ear. Dr. Franklin. 



Preparation for Matriculation in Trigonometry and Analytic 
Geometry. 
Three or four times weekly, through the year. Dr. Franklin. 



WORK OF THE PAST YEAR, 1883-4. 



Professor Sylvester : 

Algebra of Multiple Quantity. Twice weekly, HU the Christmas recess. 
Dr. Story: 

Theory of Invariants. Three times weekly, first half^ear. 

Non-Euclidean Geometry. Twice weekly, second half-year. 

Mathematical Astronomy. Three times weekly, first half-year ; twice weekly, 
second half-^ear. 

Higher Plane Curves. Twice weekly, through the year. 

Conic Sections. Twice weekly, through the year. 
Dr. Craig: 

Theoretical Dynamics. J^oice weekly, first half^ear. 

Mathematical Theory of Sound. Three times weekly, first half-^car. 

Elliptic' Functions. Three times weekly, first half-year. 

Theory of Functions. Three times weekly, seecmd hatf-ycar. 

Partial Differential Equations. Twice weekly, seeand half' year. 

Theory of Elasticity. Twice weekly, second half-year. 

Spherical Harmonics and Lamp's Functions. Three times weekly, seetmd 
half-year. 

Dr. Franklin: 

Mechanics. Three times weekly, through the year. 

Total Differential Equations, l^oice weekly, through the year. 

Determinants and Theory of Equations. IVee times weekly, first half" 
year. 

Solid Analytic Geometry. Three times weeBy, second haff-^fear. 

Differential and Integral Calculus. Three times weekly, through the year, 
Mr. C. S. Peirce : 

Probabilities. Twice weekly, second half-year. 
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List of Papers read at the Mathematical Society. 

G. B186IITG. — On the degeneration of unicursal curves; a note on develop- 
able surfaces; unicursal curves in n-flat space; on curvature in n-flat 
space. 

T. Craig. — On a certain class of transcendental functions. 

R W. Davis. — Some remarks on unicursal curves. 

W. P. Dtjrfee. — ^A note on the divisibility of numbers ; on the number of 
substitutions of n letters which leave k of them unaltered. 

G. S. Ely. — A note on partitions. 

F. Franklin. — ^An elementary demonstration of Stirling's theorem ; two 
notes. 

A. S. Hathaway. — ^A demonstration of a theorem of Clebsch ; the reduc- 
tion of quadratic forms to sums of squares ; on a form for the residues 
of composite moduli ; a note on cycles. 



C. S. Peirce. — On the mode of representing negative quantity in the logic 
of relatives. 

W. £. Story. — On the intersection of linear and quadratic lod ; a sym- 
bolical demonstration of Taylor's theorem ; on a system of straight lines 
determined by two ^ ven lines ; a note on ruled surfaces ; on the equa- 
tions which determine the directions of the axes of a quadric surface. 

J. J. Syly:b5ter. — ^The relation of minor determinants of products to minors 
of the factors. 

Fonr numbers making the sixth Yolnme of the American 
Journal of Mathematics hsYc been issued during the academic 
year and the first namber of the seventh Yolnme is now in press. 



PHYSICS. 



PROGRAMME FOR 1884-85. 



I. Advanced Course. 



Pbofebsor Rowland : 
Electricity and Magnetism. 

Fofwr ledurea weeldy. 
Meetings for the Discussion of Current Literature. 
Weddy, 

Associate Professor Craiq : 
Analytic Mechanics. 

Three times weekly ^ first ha^-year. 
Hydrodynamics. 

Three times weekly, second ha^-year. 
Partial Differential Equations. 

Twite weddy J second haJf-yeaar, 
Dr. Kimball: 
A course of lectures adapted to the wants of those who hare 

already taken the equivalent of the undergraduate course in 

General Physics, and who wish to continae their studies in 

Physics, while making other subjects their principal study. 

Lectures weekly. 
Courses of Selected Readings in Physics by the students with 

examinations. 
Heretofore these have embraced selections from the following works, one 
from each group being requisite : 
Smnd: Helmholtz. 

Heal: Maxwell, Wiillner, Verdet, TyndaU. 
Electricity and Magnetism: Jenkin, Wiillner, Verdet. 
Light: "Wiillner, Lloyd, Daguin, Jamin, Verdet. 
OmservcutUm of Energy: Youmans, and others. 

Dr. Franklin : ^ 

Problems in Mechanics. 

Twice weekly f through the year, 
(All special students in Physics are expected to attend this course). 

II. Special Course on Molecular Dynamics 
by Sir Wm. Thomson. 

Sir William Thomson, d. 0. l., f. r. s l a b., etc., Professor 
of Physics in the University of Glasgow, will deliver in October 
next, a course of eighteen lectures on Molecular Dynamics, 

An introductory lecture will be given on Wednesday, October 1. The 
other lectures will follow on consecutive days. 

Professors and students of physics from other institutions are invited to 
attend and arrangements will be made by which they may easily obtain 
temporary lodgings, provided an early intimation is received of their inten- 



tion to come. A registration fee of |5 will be required from such persons 
as follow the course, unless they are in other ways connected with this uni- 
versity. 

III. Annual Course of Instruction for Undergraduates 
in General Physics. 

This course will embrace experimental lectures, recitations, and 
examinations, five times a week throughout the year, with one 
half-day each week given to laboratory work. The subjects taken 
up will include Mechanics, Acoustics, Optics, Light, Heat, Elec- 
tricity, and Magnetism. 

This course should precede the study of Chemistry and Biology. A 
knowledge of Plane Trigonometry is essential for admission to it. 

IV. Laboratory Work. 

The Physical Laboratory is furnished with apparatus pur- 
chased from the best European and American makers, selected 
with special reference to inrestigations, and especially raluable for 
researches in electricity, magnetism, light, and heat The labo- 
ratory will be open for work, daily through the year. 

Note. — Candidates for the degree of Ph. D., who take Physics as a princi- 
pal subject wiU be expected to attend Professor Rowland's lectures for at 
least two years ; to work not less than two years in the laboratory or to show 
such attainments in the mathematical theories of Physics as may be regarded 
as an equivalent ; to exhibit a familiarity with a selected group of subjects, 
such as are treated by the following authors : 
History : Poggendorfi) Qrant (History of Physical Astronomy) ; 
Mechanics: Kirchhoff, Thomson & Tait, Poisson, Duhamel, Jacobi, Peirce, 
Besal, Kouth, Newton, and (on special topics) Biemann, Beer, and 
Lam^; 
Sound: Bayleigh, Helmholtz; 
Optics: Fresnel (special memoirs), Billet, Verdet, Qauas (Dioptrische 

Untersuchungen), Young, Helmholtz (Physiologische Optik) ; 
Heat: Clausius, Rankine, Verdet, Biihlmann, Briot, Fourier; 
Electricity and Magnetism : Maxwell (complete treatise), Faraday, Wiede- 
mann, Mascart, De la Bive, Thomson (papers on Electricity and Mag- 
netism). 
Such candidates will also be required to present a thesis upon some subject 
in that branch of Physics upon which they have been especially engaged. 



WORK OF THE PAST YEAR, 1883-84. 



The rooms devoted to the Physical Laboratory have been open 
daily for the prosecution of adyanced study and research, under 
the direction of Professor Rowland and Dr. Hastings. T 
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Daring the jear original investigations in the follovring sabjects 
bare been carried on : 

On the photography of the spectram by the concave grating. 

On the variation of the magnetic permeability with change of temperature. 

On the distribution of heat in the solar spectrum. 

On the determination of the B.A unit of electrical resistance in absolute 

measure. 
On the determination of the specific resistance of mercury. 

Experiments have been carried on, nnder the direction of Pro- 
fessor Rowland, with an appropriation from the goyernment of 
the United States, with the view to aid in establishing an inter- 
national nnit of electrical resistance. 



Advanced students have also taken part in meetings weekly, 
for the reading and dlscnssion of the current physical journals. 



Lectures have been given by Professor Rowland on Tbermodj- 
namics, Heat Conduction, and Physical Optics, four times weekly 
through the year. 

The work of a part of the students has been guided by Dr. 
Hastings. The major course has included lectures, weekly 
through the year, and daily work in the laboratory, especially on 
Wednesdays. The minor course in Oeneral Physics has included 
instruction daily through the year in Elementary Mechanics, 
Acoustics, Heat, Magnetism, Electricity, and Light, and a weekly 
exercise in the laboratory under Dr. Hastings and Mr. Reid. 



CHEMISTRY 



PROGRAMME FOR 1884-5. 

The courses in Chemistry are intended to meet the wants (1) of 
graduates who make Chemistry their specialty, or who select it 
as one of their subordinate subjects for the degree of Doctor of 
Philosophy ; (2) of undergraduate students who study Chemistry 
for general training; (3) of special students who for good reasons 
have neither received a bachelor's degree nor matriculated at this 
TJniversity. The first and second years' courses are designed 
mainly for undergraduates, though graduates and special students 
who have not done an equivalent amount of work will be required 
to follow such portions of these courses as may seem desirable. 

I. Advanced Work. 

1. Laboratory Work. 

Most of the work of advanced students is carried on in the 
laboratory, which will be open to them daily, except Saturday, 
from 9 a. m. until 5 p. m. The work, which will consist in making 
difficalt and typical preparations and in carrying out investiga* 
tions on assigned topics, will be wholly under the direction of 
Professor Remsen. 

2. General Lectures. (By Professor Remsen). 

Advanced topics will be treated in lectures which will be given 
two or three times a week during the first half-year. These will 
be supplementary to the courses in general chemistry given 
during the* first two years. The special topics will be changed 
each year. This year the course will be supplementary to the 
lectures on the Chemistry of the Compounds of Carbon. 

3. Historical Lectures. 

During the second half-year there will be a course of about 
twenty lectures on historical topics selected and assigned by 
Professor Remsen to Fellows and other advanced workers in the 
chemical laboratory. 

This work, while serving to familiarize students with chemical literature, 
is intended also to aid them in acquiring the art of presenting subjects in 
the form of lectures before audiences. All those who look forward to the 
career of teachers of chemistry will be required to take active part in the 
exercises. 



4. Journal Meetings. 

The instructors and advanced students will meet twice a week 
for the purpose of hearing reports on the articles contained in the 
current journals of chemistry. 

The reports are furnished in turn by all who attend the meetings. All 
the principal chemical journals are read and reported upon. 

II. First Year's Course. 

This consists of laboratory work and lectures or recitations. 
Is^ Half -Yean Introduction to Oeneral Chemistry. 

Lecbwrea and examiiuUiona daily except Saturday (by 
Professor Bemsen). 

Laboratory Work. 
Three timea weekly ^ laboratory open from 1 to 4 p. m., 
Monday^ Tueaday^ and Thursday. Work under 
the direction of Professor Remsen, Associate- 
Professor Morse, and Dr. Keiser. 

2nd Half 'Year: General Chemistry. 

Conversational exercises supplementary to the 
course of the first half-year; three timea vfceldy 
(by Associate-Professor Morse). 

Laboratory Work. 

As above, continued. 
Mineralogy. 

Introduction to Crystallography and Descriptive 
Mineralogy; twice weekly (by Dr. Williams). 

III. Second Year's Course. 

The second year's course is a continuation of that just described ; 
together they form what is known as the Mm'or Course. 

Ist Half-Year: Analytical Chemistry. 

Lectures and examinatumsfour times weekly (by Asso- 
ciate-Professor Morse). 

Descriptive Mineralogy. 

Once weekly (by Dr. Williams). 
Laboratory Work. 

Daily except Saturday, 2-5 p. m. (under the direction 
of Professor Bemsen and Associate-Profeasop 



Morse). 
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^nd Half 'Year : Chemistry of the Componnds of Carbon. 

Lectures and examinations daily except Saturday, (by 
Professor Bemsen). 

Laboratory Work. 
As above, continued. 

IV. Applied Chemistry. 

Opportunity will be offered for work in Applied Chemistry in 
almost any direction. Some instraction will be given in the 
assaying of ores. The object of this work is not to make assay ers 
in the narrow sense of the word, nor mere aiialysts of certain 
products, but to afford the thoroughly trained chemist an oppor- 
tunity to familiarize himself with some of the more important 
applications of his science. 

V. Mineralogy and Geology. 

In addition to the elementary instruction in Mineralogy included 
in the regular chemical courses as above described, Dr. George H. 
Williams will give a course in general Inorganic Geology extend- 
ing through the first half-year ; and special laboratory instruction 
in Mineralogy and Petrography throughout the year. 



WORK OF THE PAST YEAR, 1883-84. 



The Chemical Laboratory is a new building which covers an 
area of about 50 by 100 feet and has three full stories and a base- 
ment. In the basement are the necessary conveniences for assay- 
ing and other furnace operations. On the next floor there are 
large rooms devoted mainly to qualitative and quantitative 
analysis. On the second floor, are the rooms for research work, 
those of the director, the library, and a lecture room for General 
Chemistry. On the third floor, are rooms for the chemical and 
mineralogical collections, a working and lecture-room for mine- 
ralogy, and a second lecture-room for chemistry. The laboratory 
will conveniently accommodate about ninety working students. 

Advanced students have been engaged daily in the laboratory 
in prosecuting such work as seemed best adapted to the purposes 
of each. Those who have completed the full courses in General 
Chemistry, including from two to three years' work in qualitative 
and quantitative analysis and about a year's work in making 
difficult and instructive preparations, were encouraged to under- 
take the solution of original problems. 

The following investigations have been completed during the 
year. Others are in progress. 

A contrihution to the history of active oxygen. 

The action of heat on ethylene. 

On the chemical conduct of the sulphinide obtained by oxidizing a-naph- 
thalene-sulphamide. 

The effect of light on fermentation. 

The relative stability of halogen derivatives of carbon compounds. 

The results of these investigations have either been already pub- 
lished or will soon appear in the American Chemical Journal. 
Some of them have been read before the Johns Hopkins Scientific 
Association at its regular meetings. 



The Fellows and other advanced students have met the instruc- 
tors twice a week during the year for the purpose of keeping 
abreast of the current chemical literature. All the important 
journals have been carefully read, and full reports of the varions 
articles have been made. 

These students have been often called upon to treat impor- 
tant chemical questions in a broad way, going to the original 
sources and presenting the results in a complete form. In most 
cases the topics so investigated have been connected with the 
experimental work going on at the time ; but other questions also 
have been elaborated in this way which bore less directly on the 
current studies. In several cases carefully written reports of 
the results, obtained have been prepared. The excellent libra^ 
of chemical books and journals which is accessible to the students 
in the laboratory, at all reasonable hours, has greatly facilitated 
the execution of this very desirable literary work. 

At the beginning of the year subjects were assigned to the 
Fellows and others for the preparation of lectures on varions 
chemical topics treated historically ; and sixteen such lectures were 
the result. These were prepared from a careful study of the 
original articles in the journals, and were not borrowed from books 
on the history of chemistry. Full abstracts of these lectures, 
furnished with complete references to the articles consulted, are 
to be prepared and preserved in the chemical library. The lec- 
tures given were as follows : 

Two by Mr. D. T. Day on " The History of the Halogens" ; 

Two by Mr. H. N. Stokes on "The History of Oxygen" ; 

Two by Mr. E. H. Keiser on "The Chemistry of Iron Historically Con- 
sidered"; 

Two by Dr. J. R. Duggan on "The History of the Azo- and Diazo-Com- 
ponnds " ; 

One by Dr. G. H. Williams on " The Relation between Crystalline Fonn 
and Chemical Constitution " ; 

One by Mr. A. G. Palmer on " The History of Benzene " ; 

One by Mr. H. W. Hillyer on " Stasis Work on Atomic Weights" ; 

One by Mr. J. R Tahnage on " The History of the Alkali Metals" ; 

Two by Dr. Morse on "The History of Phosphorus" ; 

Two by Professor Remsen on " The Basicity of Acids." 

In addition, the work of the year has consisted of the courses 
below mentioned : 
Laboratory Work for undergraduates through the entire year, conducted by 

Professor Remsen and Dr. Morse. 
Lectures by Professor Remsen : 

General Chemistry (Non-Metals), five times weekly , first ha^-year. 

Chemistry of the Compounds of Carbon, five times toeeklyy second haff-year. 
Courses by Dr. Morse : 

Analytical Chemistry, /our times weekly, first ho/ff-year. 

General Chemistry (Non-Metals), five times weekly, second haJf^wr. 
Courses by Dr. Williams: • 

Practical exercises in Mineralogy and Petrography, through the entire 
year. 

Mineralogy, three times weeHy, first half-year. 

Geology, three times weekly, second half-year. 



Six numbers of the American Chemioal Journal have 
appeared within the year. These are Nos. 3, 4, 6, 6 of Vol. V, 
and Nos, 1 and 2 of Vol. VI. 
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BIOLOGY. 



PROGRAMME FOR 1884-85. 



I. Collegiate Instruction. 

This is designed especially for undergraduate stadents, but 
graduate students who have not had a thorough preliminary 
training will be required to follow the instruction in those sub- 
jects of the college course in which they are found to be deficient, 
before they will be permitted to undertake advanced biological 
studies or engage in original research. 

BKrst Year (Minor) Course, 

This has been planned to meet the needs (i) of those who 
intend ultimately to take up some one branch of Biology (Zoology, 
Physiology, or Botany) for special study ; (2) of students, gradu- 
ate or undergraduate, who expect later to study medicine, but 
meanwhile desire, as a raluable preparation, to obtain some gen- 
eral knowledge of the phenomena, laws, and conditions of life ; 
(3) of those who desire, as a part of their general college training, 
some acquaintance with the methods of modern experimental and 
observational science, and select Biology as a subject of study 
with that end in view. 

The course consists of five lectures or recitations weekly 
throughout the academic year, with laboratory work. The labor* 
atory work takes the place of the greater part of the outside 
reading required in connection with most other undergraduate 
courses in the university. The following subjects form together 
the year's work. 

1. CTeneral Biology. 

Three ledureg or recitations weekly from the commencemeut of the session 

until the middle of April. 
Attention is directed to the broad characteristic phenomena of life 
and living things rather than to the minutiae of descriptive 
Botany or Zoology, or the character of orders, genera, and 
species. In the laboratory the student learns how to observe, 
how to verify and describe what he observes, how to dissect, and 
how to use a microscope; he examines selected vegetable and 
animal types from unicellular organisms, as the yeast-plant and 
Amoeba, to the fern and the flowering-plant on one side and the 
crayfish and a mammal on the other. In the lecture room 
attention is mainly given to the fundamental biological facts 
and laws which the particular plant or animal under considera- 
tion is fitted to illustrate, the object being rather to give the 
student an idea of what is meant by the terms living thing, plant, 
animal, tissue dillerentiation, life history, organ, function, etc., 
than to teach him the elements of Botany and Comparative 
Anatomy as commonly understood. The organisms studied are 
Torula, Protococcus, Amoeba, Bacteria, Penicillium, Mucor, 
Spirog}'ra, Nitella, a moss, a fern, a flowering-plant, Infusoria, 
Hydra, starfish, earthworm, crayfish, clam, squid, cartilaginous 
fish, frog, terrapin, pigeon, and rat ; so that at the close of the 
course the student has a practical knowledge of a typical exam- 
ple from each of the main divisions of plants and animals, on 
which to boflc further reading. 



2. The Embryology of the Chick. 

Three leetwrts or reeUaUons toeeldy from the middU cf April until the 
dose of the session. 

In this course the student, who has already in his Greneral Biology 
observed the natural arrangement of animals and plants in 
diverging series ranging from a simple bit (X living matter to 
highly complicated organisms, studies the individual develop- 
ment of one of the higher animals, from its start as an almost 
formless bit of living matter to its final highly complex struc- 
ture. The increasing diflferentiation 6f tissues and organs which 
he has noted as higher and higher plants and animals were 
dissected, he now sees exemplified by the chick embryo in difier- 
ent stages of development. At the same time a good foundation 
is laid for subsequent advanced study in Vertebrate Morphology. 

3. Osteology, Human and Comparative. 

2W lectures or reoUiOtums weekly untU the middle <^ April, with praetioal 
study on selected skeletons. 

The student begins with the human skeleton, which, as the most 
minutely and accurately described of all conveniently aocessible 
animal structures, is well fitted to train him to observe closely 
and accurately. He then studies a skeleton from each of the 
chief orders of the Mammalia and two or three frt>m each of the 
remaining main groups of Vertebrata. 

4. Plant Analysis. 

PrcuUieal instrwcHon twiee weekly from the middle of April vinltU the do9e of 
the session. 

The student is taught how to collect and preserve plants ; and by 
the analysis of a number of flowering plants under the direction 
of hb teacher, gets a good introduction to the terminology of 
descriptive botany, and learns how to use a botanical key for the 
recognition of species. 

Second Year (Major) Course. 

This is designed for those who, having completed the above 
minor course, desire to proceed farther with biological studies. 
Ultimately the second year's work in biology will be, at the choice 
of the student, one of three courses; in the first of these Animal 
Physiology will be the dominant study ; in the second, Animal 
Morphology ; in the third, Botany ; for the present a choice is only 
offered between the first and second of the three. 

[To complete bii mijor course a student must, after fiiiif>hing his minor, take either 1, 
2, and 8, of the subjecUi below named, or 2, 3, and 4. The former combination is especially 
fitted for those who Intend afterwards to study medicine j. 

1. Mammalian Anatomy. 

Tiffiee weekly , until Christmas, 

In connection with this course the .student dissects one of the 
higher mammals with all the minuteness with which the human 
hody is dissected in a medical school. He thus not merely learns 
how to dissect thoroughly, but acquires a knowledge of the 
names, general distribution and structure of nearly all the 
muscles, nerves, vessels, and viscera, and becomes fitted to take 
up profitably the professional study of the details of descriptive 
and regional Human Anatomy, and so saves much time when he 
afterwards enters a medical school. 

2. Animal Physiology and Histology. 

Three lectures or recitations weekly during the year. 

This course is designed to give the student a good knowledge of the 
healthy properties and mode of working of the various tissues 
and organs of the higher animals, man ipel^^ded ; also to give 
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him a good knowledge of their microecopic structure. In the 
laboratory each student examines for himself the histology of 
each organ and tissue, and thus learns the use of reagents and 
embedding materials, the methods of mounting specimens, etc.; 
he also studies practically the composition of the more important 
organs and tissues, the chemistry of digestion, the fundamental 
properties of living muscles and nerves, the beat of the heart, 
the phenomena of reflex action, etc Important physiological 
facts, which require special skill for their exhibition or the 
employment of especially delicate instruments, are demonstrated 
to the class. There will be, as a rule, one such demonstration 
weekly. 

3. Elements of Zodlogj. 

Two ledturea or reeUations weeHy from Christmas untU the end of the 

academie year, 
A systematic course of lectures on the structure, relationships, 

and classification of animals. In the laboratory the student will 

dissect a number of forms selected to supplement the typea 

studied in the Greneral Biology course. 

4. Marine Laboratory. 

At least two months study at the marine laboratory of the University 

between June Ist and August SlsL 
This may be taken in one year or a month may be taken in each of 

two consecutive years. 



II. University Instruction and Opportunities. 

This is designed for gradaates who bare already sach a knowl- 
edge of Biology as might be obtained by following the collegiate 
major coarse in that sabject, and for others who, althongh not 
graduates, satisfy the university authorities that they are compe- 
tent to undertake advanced work. In the university courses but 
little of the teaching is given by formal lectures ; the instructors 
come into close daily contact with the students, supervise their 
work, direct their researches, and advise as to their reading. 

1. Animal Physiology. 

The new biological laboratory opened last October, has been espec- 
ially constructed with reference to providing opportunity for 
advanced work in experimental physiology. The collection of 
physiological instruments belonging to the University is un- 
usually large and complete and is yearly added to, — ^the Trustees 
providing an annual sum for the purchase of instruments wanted 
for any particular investigation, or which for other reasons it is 
desirable to have in the laboratory. There is also a well-fitted- 
up workshop in the laboratory in which a skilled mechanic is 
kept constantly at work repairing and constructing instruments. 
The laboratory contains two large rooms for general advanced 
work in animal physiology, in addition to others specially 
designed for work with the spectroscope, with the myograph, 
for electro-physiological researches, and for physiological chem- 
istry. 

' 2. Animal Histology. 

The laboratory contains a special room constructed for advanced 
histological work, and well supplied with apparatus and reagents. 
There is also a room for micro-photography. 

8. Animal Morphology. 

Booms for advanced work in thb subject are also contained in the 
laboratory and a course of advanced lectures will be given by 
Dr. Brooks. The chief advanced study in animal morphology 
is however carried on at the Marine Laboratory, open at the sea- 
side from the beginning of June until the end of August, under 
the direction of Dr. Brooks. The Marine Laboratory possesses 
a steam launch, and is supplied with the necessary dredges, boats, 
aquaria, microscopes^ etc 



4. Physiological Psychology. 

During the academic year a course of lectures, combined with 
laboratory work, will be given by Dr. G. Stanley Hall, in con- 
nection with the psychological courses of instruction in the 
university. 

5. Lectures. 

Short advanced courses of lectures are given from time to time on 
selected physiological and morphological subjects. 

6. Journal Club. 

A Journal Club, composed of the instructors and advanced students, 
meets weekly for the reading and discussion of recent biological 
publications. 

T. Library Facilities. 

The laboratory contains a library supplied with standard biological 
works and complete sets of the more important journals. There 
is aho a special collection of books which have been brought 
together in connection with researches carried on in the labora- 
tory. An effort is always made to procure for anyone engaged 
in a particular investigation all publications bearing on his work 
but not easily accessible, as graduation theses, occasional publica- 
tions from laboratories in Europe and elsewhere, etc. The bio- 
logical library receives regularly about forty biological periodi- 
cals, including all the important physiological and morphological 
journals in English, French, German, and Italian. 

The general library of the University receives all the chief journals 
of general science, and the transactions of all the leading learned 
societies of the world. 

The Library of the Peabody Institute, within five minutes' walk of 
the University, contains complete sets of many of the chief bio- 
logical journals, of the proceedings of learned societies, and 
other works of reference. 

In the library of the Medical and Chirurgical Faculty of Maryland, 
a very large number of medical periodicals is accessible lo mem- 
bers of the University. 

The proximity of Washington is of special value to advanced 
students of physiology. The Library of the Army Medical 
Museum in that dty contains an almost imrivalled store of 
physiological works which are available under conditions favor- 
able to study. 

8. Publication. 

In connection with the biological laboratory there is published a 
journal (^* Studies from the Biological LaboraJtory^*) which contains 
the results of most of the researches carried out in the labora- 
tory ; a ready means of publication for original work b thus 
secured. The University OircularSf which appear at brief inter- 
vals throughout the year, are available for preliminary state- 
ments, securing priority for discoveries while more detailed 
accounts are in course of publication. 

III. Naturalists' Field Club. 

This was organized by members of the University, but inclades 
in its list of members other residents of Baltimore interested in 
Natural History. The club works in three sections — Geology 
and Mineralogy, Zodlogy, Botanj. £ach section elects its own 
officers and arranges for its own field excursions and its own 
meetings. There are also monthly meetings of the whole club, 
when the chairmen of the different sections report progress and 
an address on some topic of Natural History is given by one of 
the members. 

The mineralogical collections of the club are preserved in the 
Chemical Laboratory ; the botanical and sodlogical in the Museam 
of the Biological Laboratory. 
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WORK OF THE PAST YEAR, 1883-84. 



I. Laboratory Work. 

The Biological Laboratory has been open for eight hours dailj 
doriDg the jear, for the prosecation of advanced study and 
research and for courses of practical instruction in connection 
with classes. 

During the year original inyestigations, the results of which 
either have been or soon will be published, have been made in the 
following subjects : 

The nature of the process of the ooaguliition of blood. The chemical 
composition of the blood of the Terrapin. The influence of various salts 
and other substances on the contraction of the arterioles. The suction-pump 
action of the heart. The influence of sudden variations of arterial pres- 
sure on the rhythm of the heart. The action of carbolic add on the heart 
and its antagonism by atropin. The influence of oonvallarin and conval- 
lamarin on the heart. The anatomy of Nemertians. The development 
and metamorphosis of various insects. The development and histology of 
Salpa. The histology of Amiurus. 

In comnection with the regular class instruction, first year students 
thoroughly studied a number of typical fungi, green plants, and animals ; 
the skeletons of about twenty selected vertebrates ; and the development 
of the chick in the egg. In the spring there were a few practical lessons 
in the elements of Systematic and Descriptive Botanjc. 

Second year students worked at the histology of the tissues and organs 
of the higher vertebrata (especiaUy man) ; the physiological properties and 
functions of the tissues and organs ; the physiology of digestion ; the chem- 
istry of bile, urine, etc. The stock of physiological apparatus belonging to 
the University being unusually large, and including several duplicates of 
all the more frequently used instruments, each student in the class of 
Animal Physiology had the opportunity and was required to perform for 
himself all the really fundamental physiological experiments, save such as 
required some special skill or the use of very delicate apparatus ; these were 
demonstrated to the class. The cat was also thoroughly dissected by the 
second year students. 

IL Advanced Instruction. 

A course of twenty-three advanced lectures was given as follows: 

Four lectures by Professor Martin on " The Causes of Chemical Degrada- 
tion in the Animal Body.'' 

Four lectures by Mr. W. H. Howell on " The Consumption of Matter by 
the Animal Body under various conditions." 

Two lectures by Mr. F. S, Lee on " The Formation of Fat in the Animal 
Body." 

Four lectures by Mr. L. T. Stevens on " The Selative Value of Various 
Foodstuflk" 

One lecture by Mr. H. F. Nachtrieb on " The Physiology of Hunger and 
Thirst." 

Three lectures by Mr. Otto Lugger on " The Metamorphosis of Insects." 

Two lectures by Mr. H. L. Osbom on " The Embryology of Insects." 

Three lectures by Mr. H. W. Conn on " The Relationship between Ver- 
tebrates and Invertebrates. 

Dr. W, K. Brooks gave a course of about thirty-five lectures on 
the Morphology of the Crustacea. 

Professor W. Trelease, of the University of Wisconsin, delivered 
in January fourteen lectures on ** Vegetable Physiology." He 
also delivered in Hopkins Hall four lectures on " The Fertiliza- 
tion of Flowers." 

Most of the advanced work, however, was carried on individu- 
ally, and not in class ; each worker taking up some special topic 



for study under the immediate direction of some one of the instruc- 
tors. In addition to the original researches already enumerated, 
certain graduate students have in this manner carried on advanced 
study in various directions. 

Students engaged in this kind of study (which forms a stepping- 
stone between class-work and original research), are usually given 
some important original article, and shown how to repeat and 
verify for themselves (and criticise, if necessary) the experiments 
and results described in it.> By studying and repeating the 
original work of others they learn the methods of biological 
investigation, and are thus trained to plan and carry out researches 
themselves. In connection with this work, students are also taught 
how to hunt up and utilize the bibliography of a subject. 

III. Class Instruction. 
Courses of lectures for undergraduates were given as follows : 

Osteology, txoke wuJdy, through the year. 

Mammalian Anatomy, tmee weekly, urUU Christmas. 

Animal Physiology and Histology, three times weekly , through the year. 

General Biology, three times weekly, untU the middle of April, 

Embryology of the Chick, three times weekly, from the middle of April 

until the close of the session. 
Plant Analysis, twice weekly, in May, 

IV. Marine Laboratory. 

During the summer of 1883, the seaside Zoological Laboratory 
for the study of forms of marine life, was open at Hampton, Ya., 
from May 1 until September 29. 

The advanced work included original investigations on the 
following subjects : 

The anatomy and development of barnacles, the anatomy and deyelop- 
ment of crabs, the histology of Eudendrium, the anatomy and development 
of BalanoglosBOS, the development of the oyster, the anatomy of Lingula, 
the protozoea stage of crabs, the development of Annelids, the anatomy and 
development of Chr3r8aora, the origin of the eggs of hybrids and tunicateSy 
the function of the semi-circular canals of sharks, and the general zoology 
of the Hydro-Medusae. 

V. Publications. 

Number 1 of the third volume of ** Studies from the Biological 
Laboratory ^^ was published in March. It contains : 

I. Significance of the larval skin of Decapods. By H. W. Conn. With 

two plates, 
n. Life history of Thabissema. (Abstract) By H. W. Conn. With 

one plate, 
m. Of the Gill in some forms of prosobranchiate Mollusca. By H. L. 

Osbom. With three plates. 
Number 2 of Volume III is in press. 

Articles by various members of the biological department have 
also been published in the University Circulars, in the Journal 
of Physiology, and in the Zoologischer Anzeiger, Abstracts of 
two researches have been printed in the Proceedings of the Royal 
Society of London, and will shortly appear in full in the 
"Philosophical Transactions." 

The report of the Oyster Commission of the State of Maryland, 
prepared by Dr. W. K Brooks, Chairman of the Commission, 
and embodying the results of his prolonged investigations at the 
Marine Laboratory upon the propagation of the American Oyster, 
was issued in February. 
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ANCIENT AND MODERN LANGUAGES. 



PROGRAMMES FOR 1884-85. 



CREEK. 

I. Greek Seminary. 

Professor Oildxrslbxvb will condact the Oreek Seminary, 
the plan of which is based on the continnons study of some lead- 
ing author or some special department of literature. 

The Seminary consists of the Director, Fellows, and Scholars, 
and such advanced students, to the number of six, as shall satisfy 
the Director of their fitness for an actiye participation in the 
work, by an essay, a critical exercise, or some similar test of 
attainments and capacity. All graduate students, however, may 
hftve the privilege of attending the course. 

During the next academic year the study of The Attic OraJors 
will constitute the chief occupation of the members. There will 
be two meetings a week during the entire session. Especial atten- 
tion will be paid to the development of language and style and to 
the antique canons of aesthetic criticism. The rhetorical works 
of Dionysios of Halikarnassos will be studied in connexion with 
this course. 

The student should possess the text of the orators (Teubner ed.). Blass's 
ChsckichU der AtUschen BeredwunkeU is an indispensable auxiliary. An 
effort will be made to have the seminary library fairly complete in the im- 
portant works of reference for the study. 

II. Advanced and Graduate Courses. 

1. Professor Oildersleeyb will also conduct a course of 
Practical Exercises in Oreek, consisting chiefly in translation 
at dictation from Oreek into English and English into Oreek, 
two meetings a week, from the beginning of the session to the 
first of January. Advanced undergraduates will be admitted to 
this course upon the recommendation of their advisers. 

2. Professor Qildersleeve will lecture on the Syntax of the 
Moods and Tenses once a week until January 1, and thereafter 
twice a week until April 1. 

3. Professor Oildersleeve will lecture on the Oreek Lyric 
Poets, with illustrative readings, once a week after January 1. 

4. Dr. Bloomfisld will give a course in the Comparative 
Grammar of Oreek, during the first half-year. 

5. Notices as to other courses are reserved. 

III. New Testament Greek. 

Mr. J. Kendel Harris will give the following courses : 

1. Paleogre.phy, with especial reference to the Documents of 

the New Testament. 

2. The Gospel of Mark, with an examination of the question as 

to the authenticity of the last twelve verses. 

3. Portions of the Sub-Apostolic literature will be read and 

criticized, and in particular the second epistle of Clement 
and the "Teachings of the Twelve Apostles." 

4. A short course will probably be given on some questions 

connected with Church History and the growth of Christian 
Institutions. 



IV. Undergraduate Courses. 

1. Isocrates, i, iv ; Xenophon, Eiero. 

Three times weekly, first half-year. Dr. Spieker. 

Conferences on Greek History. 

Weekly, first half-year. Professor C. D. Morris. 

2. Homer, Iliad, xvi, xvii ; Euripides, Hercules Furens. 

Four tijnes weekly, second half-year. Dr. Spieker. 

3. Plato, Oorgias. 

Four times weekly, first half-year, Propbbsor C. D. Morris. 

4. Aeschylus, Septem c. Thehas; Euripides, Iphig. in Taur. 

Three times weekly, second hcdf^ear. Professor C. D. Morris. 
Conferences on Greek Grammar. 

Weekly, second fudf-year. Professor Gildersleeve. 

5. Prose Composition. 

Weekly exercises in connection with each of the above courses. 

Private Reading. Students having the time are encouraged 

to pursue parallel courses of private reading under the direction 

of the instructor. Those who pass examinations on such work will 

be able to complete their courses in shorter time than otherwise. 

Examinations on the following books will be provided for 1884-5: 

la. Merry's Selections from Herodotus, 
2o. Plutarch, ThenUstocles, Oicero, 
3a. Homer, 0(/y«8cy. xxi-xxiv. 
4a. Xenophon, Oeconomieus. 



Note. — The work provided for subsequent years will be arranged on a 
similar scheme, although the books offered will be different. Examinations 
on the courses in Private Heading will be held at the end of each half-year. 
Class courses 1 and 2 are to be taken as the first year's work, with la and 
2a of Private Beading. The second year's work will consist of 3 and 4, with 
3a and 4a of Private Reading. Should any student be unable to do the 
Private Reading in connection with his class work, he may take the exami- 
nation on Private Readings or extra courses of class work in a subsequent 
year. One coiu-se of class work is in all cases considered the equivalent of two 
courses of parallel reading. 

Del a. Emerson will conduct courses in Classical ArchsBology 
through the year, for graduate as well as undergraduate students. 



LATIN. 

I. Latin Seminary. 

Dr. Warren will conduct the Latin Seminary. The study of 
Boman Satire will form the chief occupation of the members 
during the next academic year. There will be two meetings a 
week throughout the year one of which will be devoted to critical 
interpretation and the other to auxiliary studies, and to the dia« 
cussion of papers presented by members of the Seminary. It is 
probable that during the first half of the year more particular 
attention will be paid to Horace and Lucilins, and in the latter 
half to Juvenal, and in a less degree to Persius. 

Students are advised to provide themselves in advance with Keller and 
Holder's Editio Minor of Horace (Leipzig, 1878) and Schiitz's edition of 
Horace's Satires (Berlin, 1881) ; Otto Jahn's edition of Juvenal with the 
Scholia, (Berlin, 1851), or Mayor's Thirteen Satires of Juvenal with a com- 
mentary (2 vol., Macmillan, 1878 and 1880) ; and with Lachmann's edition of 
Lucilius (Berlin, 1876 with the Index Lucilianus of Harder, Berlin, 1878), 
or the edition of Lucian Mueller (Leipzig, 1872). 

A good reading knowledge of German is very essential for the successful 
prosecution of the course. ^^">^ T 
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II. Advanced and Graduate Courses. 

1. In the first half-year Dr. Warrbn will give a coarse of six- 
teen lectures on the Roman Satirists. 

2. In the latter half of the year Da. Warrbn will conduct a 
course of Practical Exercises in Latin, one meeting a week, con- 
sisting mainly in translation at dictation from Latin into English, 
and English into Latin. 

III. Undergraduate Courses. 

L Llvy, two books. 

Three times weekly ^ first ha^-year. Dr. Spieker. 
Conferences on Roman History. 
Weekly y first kalf-^ear. Dr. Spieker. 

2. Horace, Select Odes, Satires and Epistles, 

Four timea weekly, second half-year. Dr. Spieker. 

3. Cicero, de Oratore /, Tusculan Disputations I. 

Three times weekly, first halj-^ear. Professor C. D. Morris. 
Reading at sight. 
Chuce weekly, 

4. Catnllas ; Martial, Select Epigrams. 

Seven times in two weeks, second half-year. Professor C. D. Morris. 
Reading at sight. 
Once tn two weeks. 

5. Plantns, Mostellaria; Terence, Andria, 

Three times weekly, first half^ear. Dr. Warrek. 
Reading at sight. 
Once weekly. 

6. Tacitus, Dialogus de Oratoribus, Oermania, Annales I. 

Seven times in two weeks, first half-year. Dr. Warren. 

Reading at sight. 
Once in two weeks, 

7. Prose Composition. 

Weekly exercises in connection with each of the above courses. 

Private Reading. Students having the time are encouraged 
to pursue parallel courses of private reading under the direction 
of the instractor. Those who pass examinations on such work 
will be able to complete their courses in shorter time than other- 
wise. Examinations on the following books will be provided for 
1884-5 : 

la. Goesar, Bellum Civile; Cicero, de Amicitia. 

2a. Horace, Epodes and Carmen Saeculare; Ovid, Fasti, i, li. 

3a. Cicero, Orator, JhiscuUm Disputations, u. 

4a. Pliny, Select Letters. 

6a. PlantUB, Captivi; Terence, Phormio. 

6a. Tacitus, Agricola, Histories i ; Suetonius, Life of Tiberius. 



Note. — The work provided for subsequent years will be arranged on a 
similar scheme, although the books offered will be difierent. Examina- 
tions on the courses in Private Beading will be held at the end of each 
half-year. Class courses 1 and 2 are to be taken as the first year's work, 
with lo and 2a of Private Beading. The second year's work will consist 
of courses 3 and 4, with 3a and 4a of Private Beading. (5 and 6, with 
5a and 6a, are offered as alternatives.) Should any student be unable to 
do the Private Beading in connection with his class work, he may take the 
examination on Private Beadings or extra courses of class work in a sub- 
sequent year. One course of class work is in all cases considered the 
equivalent of two courses of parallel reading. 



8HEMITIC LANGUAGES. 



Professor Haupt will give the following courses : 

1. Hebrew for beginners. 

Elements of the grammar and interpretation of the story of Joseph 
in the book of Genesis (ch. 37-45). Monday and Friday, 4 p. m. 
Ocseiiius' Hehretp grammar, translated by Edward C. Mitchell; Hebrew and 

Chaldee Lexicon to the Old Tentame&t bj B. Davies, revised by £. C. 

Mitchell, AudoTer, 1888 ; LU>er OenesU, ed. B. Baer and Fr. Delitxach. 

Lipsiae, 1869. 

2. Hebrew Exercises. 

Beading historical books at sight. Thursday, 4 p. m. 

3. Critical Interpretation of selected Psalms. 

Tuesday, 4 p. m. 

Liber Pialmorum Hebraicut^ ed. S. Baer and Fr. Delltzsch, Lipslae, 1861. 

4. Chaldean Orammar and Interpretation of the book of Daniel. 

Wednesday, 4 p. m. 

LuKzatos Urammar translated by .1. S. Goldammer (Keir York, 1876); Libri 
Danietit Ezrae et Ji'ehemiae, ed. S. Baer and Fr. Delitzsch, Lipsiae, 1882. 

5. Ethiopic: Interpretation of the book of Barnch. 

Dillmann's Chrestomalhia Aethiopica (Lipsiae, 1866). Wednesday, 
3 p. m. 

6. Arabic: Reading of the Travels of Sindbad. (From the 
Arabian Nights). 

Bejrut Arabic Chrestomathy, Vol. I. Tuesday, 3 p. m. 

7. Ontlines of Assyrian Grammar. 

Thursday, 11 a. m. 

8. Sardanapalus' Arabian Campaign (V R., T, 82). 

Thursday, 12 m. 

Sir Henry Bawli neon's (Mne^fium Jnteriptioni of Western Asia, YoL V, Part 
I, London, 1880. 

9. Interpretations of selected Snmero-Akkadian Hymns and 
Psalms. 

Thursday, 3 p. m. 

Haupt'8 KeiUehrifitexta, Parte I-IV, Leipzig, 1881-82. 



In reply to inquiries concerning the programme for 1885-86 it may be 
added (so far as announcement can be made at present), that there will be in 
Hebrew, besides exercises in reading at sight, Isaiah, and in Chaldee Ezra and 
Nehemiah ; in Arabic, Qor'&n ; in Ethiopic, the Homilies in Dillmann's Chres- 
tomathy ; and in Assyriology, introduction to the study of Babylonian texte, 
Nebuchadnezzar Inscriptions, Cyrus Cylinder; Nimrod Epic with the cunei- 
form account of the Deluge ; Akkadian Exorcisms and Incantations. A 
Syriae course for beginners also will be given. 



SANSKRIT AND THE COMPARATIVE CRAM- 
MAR OF THE COGNATE LANCUACES. 



Dr. Bloomfield will give the following courses : 

1. Beginner's Class in Sanskrit. 

Whitney's Grammar. Lanman's Reader. Twice a week. 
.2. Advanced Class in Sanskrit. 

Hitopadefa and Kathdsaritsdgara during the first half-year ; Qahun- 
tola during the second half-year. 

3. IntrodoctioD into the Rig-Yeda. 

Lectures and select hymns. 

4. Advanced Vedic Class. 

Atharva-Veda during the first half-year, selections from the 
Brahmana and Sutra literature during the second half-year. 

5. Introduction into Comparative Philology. 

Lectures and Whitney's Language and the Study of Language. 

6. Select chapters of Comparative Orammar of Oreek. 

Based on Gustav Meyer's Griechische Grammaiik and designed 
especially for the members of the Greek seminary. During the 



first half^ear. 
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GERMAN. 

Knowledge of German is required in all conrses of stodj 
which lead to graduation. Instruction is provided to meet the 
requirements of different classes of students, as follows : 

Glass for BxQiNNEaa 

This class will meet three times weekly through the year. The 
text-books used will be Whitney's Grammar, and Reader (first 
twenty-four pages), and Ahn-Henn's Rudiments (first half), with 
short selections in prose. The course does not count as part of the 
requirements for graduation, but is simply an aid provided by the 
University for those who are not ready to enter class A. Atten- 
dance upon this class is restricted to undergraduate students. 

Note 1 . — Candidates for Clafis A may offer as an equivalent for the work 
of the beginner's class : 

Grammar : Declension, gender, conjugation, and the simpler rules of syn- 
tax. 

Beading : Whitney's reader, the first 24 pages, or Adler*s reader, the 
prose pieces in the first and second sections, or equivalents. They must 
also be able to render at sight simple English sentences into German. 

Class A. 

This is commonly called the minor course. For admission to 
it, the student, whether collegiate or graduate, must possess the 
knowledge indicated above. 

All undergraduates, except the classical students, are required 
to follow this course or to show that they have an equivalent 
knowledge of German. Classical students are also advised to 
pursue this study and will receive from the instructor such counsel 
as will aid them in doing so, and his certificate will be needed 
before they can fully satisfy the requirements for graduation. 

There will be five class meetings, weekly, through the year. 

Classics: Prose; Drama. 

Twice weekly. 
Miscellaneous Selections. 

Weddy, 
Prose Composition, with Whitney's Grammar. 

Weekly, 
Oral practice in German; based upon familiar readings and 
exercises. 

Weekly, 

Note 2. — Candidates who offer German in place of Greek for matricula- 
tion will be examined on the work of Class A or its equivalent. 

Class B. 

Students who have completed the work of Class A or an equiva- 
lent may take a second year's course or any part of it. 
There will be five meetings weekly, as follows : 
Reading of German Classics (continued.) 

Twioexoeekly, 
Prose Composition. 

Weekly, 
Lectures on the History of German Literature from the 
Reformation, with Kluge's Geschichte der deutschen Literatur 
and readings. 
Weekly, 
Middle High German; selections from the Nibelangen Lied, 
Gudrun, etc. ; lectures on the chief Teutonic epic cycles, with 
illustrations. 
Weddy, 



Exercises in German style and syntax. 

M(mady, 
Exercises in German conversation. 
Enrollment for these exercises is optumaL 

Note 3.— Graduate students who show their fitnees for it, may join cer- 
tain classes in B while still in A. 

(StatemttUs am to advanced eourses are reserved). 



ROMANCE LANGUAGES. 



Knowledge of French is required in all courses of study that 
lead to graduation. Instruction is provided to meet the needs of 
different classes of students, as follows : 

Class for Bxginnbbs. 

This class will meet daily through the year. The text-books 
used will be Breymann's French Grammar, Chardenal's First 
French Course, together with the beginning of Knapp's French 
Readings. The course does not count as part of the requirements 
for graduation but is simply an aid provided by the university for 
those who are not ready to enter class A, for which the work here 
done is considered a sufficient preparation. 

L French: Class A. 

( Course for a first year). 
To enter this course both a written and an oral examination must be 
passed. Candidates will be required to have a thorough knowledge of 
Grammar forms, especially of the irregular verbs, to have read one hundred 
duodecimo pages of French Prose and to have translated twenty-five pages 
of English exercises into French. For the oral examination they are 
requested to offer the texts they have used in preparation. 
L Reading of Literary French. 

Selections from Guizot, Dumas p^e, Th. Gautier, Daudet, Victor 
Hugo. Knapp : French Readings, Twice weekly. 

2. Historical Course. 

Montesquieu : Orandewr el DSccdence des Bomains, Weekly. 

3. Scientific Course. 

Milne-Edwards: Prided^ HisUnreNattardle; Flammarion: Mervedles 
du Oiel, Weekly, 

4. French Composition. 

SyntsLXj first half -yecur ; Idioms, second hay-^ear. Weekly. 

5. Lectures. 

The lectures will discuss Victor Hugo, and the Romantic school ; 

Th^ophile Gautier and the Naturalists; Guizot and the Modem 

Historians. Fortnighdy, 

Opportunities for thorough training in French pronunciation 

and conversation will be given, a class meeting daily through the 

year. 

IL French : Class B. 
( Course for a second year). 
Open only to those who have pursued the first year's course or its equivalent. 
L Lectures on French Philology, Phonetics, etc. 
Weekly. 

2. Lectures on French Literature of the Middle Ages. 

Fortnighdy f second half-year, 

3. Middle French. 

CWirin, Francis de Scdes, Montaigne, Satyrs MbiippU, BrantSme, 
JRabdaiSf Des Periers, Marot, tMe de Ronsard, with lectures on 
sixteenth century Phonetics, Morphology and Syntax, accom- 
panying the texts read. Darmesteter et Hatzfeld: Moreeaux 
Choisis, Twice weekly, first halj^ear. 
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4. Old French. 

Les plus aMiena mtmumerUa, Sl Alexis, JRolandf ChrestUn de Thyyes, 
Maiart, Bosey ViUehardoiny JoinvilUy FroinarL Bartsch: Cfkretto- 
mathU de VAnden FnmsaiB. Twice weekly, ucond half-year, 

5. Classical French. 

MoU^re: Le Miaanthrope; Gorneille: Le Gid; Bacine: Pktdre. 
Weekly. 

6. Prose Composition. 

0080*8 Proee Compoeition, first half-year; Original Essays, second 
half's/ear, WeeJdy, 

HI. Special Courses in Italian and Spanish. 

1. Italian: 

(a) Literary Course, Manzoni: I Promessi Spasi ; Alfieri: Abel; Gol- 
doni: La Sposa Sagace, GP Linamoraii; Dante: Inferno, Weekly, 

(&) Historical Churse, Machiavelli: Le Istorie Fiorentine; Sonzogno's 
Sloria della letteralura italiajia. Weekly. 

(c) Grammar and Composition, Weekly, 

2. Spanish: 

Selections from ''Fernan Caballero/' Jos^ Selgas, Lafuente, Javier 
de Bargoe, Juan Valero, Emilio Castelar. Knapp : Spanish Bead- 
vags ; first half -year, Calderon : La Devocion de la Crua ; El M&gioo 
Ptodigioso; Cervantes: Don Quijote; second half-^ear. Twice weekly. 

IV. Advanced Courses in Romance Philology. 

{For advanced students, and candidates for the degree 
of Ph, D. taking this subject). 
Course 1 : 
(a) Old French Seminary. 

Critical examination of the earliest monuments of the langnage, 
viz. : La Oantilhie de Sainte Eulalie, Passion du Christ, Vie de 
Saint Alexis, Weekly. 

(6) Langoe d'oil Dialects. 

Lectures and practical exercises. Weekly, 
(c) Comparative Phonology of the Romance Languages. 

Lectures. Weekly, 
{d) Catalan and Modern Provenjal (first half-year), Wal- 
lachian (second half-year). 

Weeldy, 
(e) The History of Romance Studies in Europe. 

Lectures. Weeldy, 

Course 2 : 
(a) Old French. 

Aucassin et Nicoldte (Suchier's edition). Weekly, 
(6) Old Proven9al. 

XIII and XIV Century Extracts. Bartsch : Chrestomathie Pro- 
venfale. Weekly, 

(c) French Phonetics of the Major Coarse. 

Weekly, 

(d) Italian, with special students. 

Thrice weekly. 

(e) Spanish, with special stndents. 

Twice weeldy, 
(/) Portuguese. 

Braga: Antologia portuguesa ; Camoes: Os Lusiadas, Weekly, 
(g) Ladinian. 

Ulrich : MatoroTnanische Chrestomathie, (IZTheil,), Weekly, second 
half-year. 



WORK OF THE PAST YEAR, 1883-84. 



I. Greek. 



Under the direction of Professor Gildersleeve the advanced 
students of Greek have been organized into a Oreek Seminary. 
According to the plan of the seminary the work of each year is 
concentrated on some leading author or some special department 
of literature. Daring the past year the work has been in the 
Greek historians. 

In the seminary proper, which met twice a week during the academic 
year, select portions of Thukydides were interpreted in turn by the different 
members of the seminary, with lectures and illustrative papers by the 
Director and the students. 

Among the subjects treated may be mentioned : The composition of the 
different parts of the history of Thukydides, the principles that regulate 
the introduction of the Thukydidean speeches, use of the passive and mid- 
dle in Thukydides, Thukydidean compounds, use of ^ipoc and x^^f^^^ in 
Thukydides, oracles in Herodotos, conditional sentences in Herodotos, 
the tract de Kepublica Atheniensium. 

The work of the seminary was supplemented by the lectures of 
the Director on Greek Historiography, illustrated by readings and 
by an analysis of the treatises of Dionysios of Halikarnassos on 
the style of Thnkydides. 

Besides the seminary coarse proper. Professor Gildersleeve 
delivered twenty-five lectures on the Theory of the Cases, con- 
ducted twenty-two exercises in translating at dictation from Greek 
into Erglish, and English into Greek, and gave a coarse of fifteen 
lectures on Lucian. 

Mr. Harris conducted a class-coarse in New Testament 
Greek, twice weekly, through the year, and gave two courses, 
one, of six lectures, on some New Methods of Textual Cricitism, 
and the other, of three lectures on the newly published tract 
entitled ** The Teachings of the Apostles." 

Dr. Emerson conducted two classes in Pausanias and Greek 
Inscriptions, each meeting weekly during the second half-year, 
and a class in Greek Classical Antiquities, meeting twice weekly 
daring the first half-year. 

A public course on Classical Archseology, comprising fifteen 
lectures, was given during the year. The course began with a 
lecture by Dr. Charles Waldstein, four lectures were given by Mr. 
J. T. Clarke, three by Mr. W. J. Stillman, six by Dr. A. Emer- 
son, and a closing lecture by Professor Gildersleeve. 

Additional courses were conducted during the year, by: 

Professor C. D. Morris, in 
Thukydides, bk. vn, four times weekly, first half-year. 
Sophokles, Philoctetes; Aristophanes, Eanae, four times weekly, second 
half-year, 
(This cliiss has also read at sight the Apology and Crito of Plato and about one-half of 
the Antigone of Sophokles). 

Homer, Iliad, once weekly, through the year. 

Dr. Spieker, in 
Ijysias, four times weeldy, first half -year. 

Homer, Odyssey, ix-xn ; Euripides, Alcestis, four times weeldy, second 
half-year. 
Classes in Greek Prose Composition were also conducted by each of the 
instructors in connection with the courses above named. 

Students have privately read for examination the following 
books : 

Aeschylus, Persae (4). 
Aristophanes, PUUus (1). 
Demosthenes, m TimocnUem (6). 
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Euripides, Hippolytm (4). 
Herodotus, (Merry's Selections) (7). 
Sophocles, Electra (1). 
Xenophon, Hdlenica, i, ii, (7). 

II. Latin. 

The Latin Seminary under the direction of Dr. Warren, held 
two sessions a week throughout the year, the author selected for 
special studj being Terence. 

The plays of Terence were analyzed by the members of the seminary in 
turn, and a part of the Phormio and a very considerable portion of the 
Andria were made the subject of critical interpretation. Some twenty-five 
lectures were given by Dr. Warren on topics connected with the Boman 
drama, special attention being paid to the pre-Terentian literature, to the 
metres, and to the history of the text of Terence. Papers were presented 
embodying the results of special investigation by members of the seminary on 
the following subjects : on the Didascalise, on the peculiarities of G. Sulpicius 
Apollinaris as shown in the Periochae, on the position of adjectives and 
possessive pronouns relative to their substantives, on the critical value to 
be assigned to the citations of Terence found in Nonius Marcellus, on some 
striking difierences between the metres of Plautus and Terence and those of 
Greek Comedy, on Terence's use of substantives as compared with that of 
Plautus, on the relative value of the different MSS. of Terence and their 
characteristic peculiarities, on Terence's use of the present participle, on the 
cases of apxaUxfidc specially remarked upon by Donatus. 

Dr. Warren also gave in the first half-year, a course of lectures 
on Latin Palaeography, accompanied by practical exercises in 
reading fac-similes of manuscripts. In the latter half of the year, 
a similar course was given on Latin Epigraphy. 

Additional courses have been conducted during the year, by : 

Dr. Warren, in 

Select Letters of Cicero and Pliny, Aulus Gellius, three times weekly, first 

half-year. 
Juvenal, Select Satires, three times weeldy, second half-year, 
Horace, Select Satires, <mce toeekly, second half-^ear. 
Beading at Sight. 

Professor 0. D. Morris, in 
Lucretius and Plautus, seven hours in two weeks, first half-year. 
Tacitus, /aur times weekly, second haHf-year. 
Beading at Sight. 

Dr. Spieker, in 
Livy, /our tim^ weekly, first half-year. 
Horace, three times weekly, second half-yecw. 
(Classes in Latin Prose Composition were also conducted by each of the 
instructors in connection with the courses above named). 

Dr. Emerson, in 
Classical Antiquities, twice weekly, second half-year. 

Students have privately read for examination the following 
books. 

Cicero, de Senectute (7) ; de Amicitia (7) ; pro Boscio Amerino (6) ; de 

Finibus, i, (4) ; ad Attieum (1) ; de Naiura Deorum, I, (4) ; Philippioa, 

II, (1). 
Horace, Epodes, Carmen Soeculare, (6). 
Livy, xxn, xxui, (1). 
Lucretius, v, (1). 
Martial, (1). 
Ovid, FaMi, I, II, (6). 

Seneca, de TranquiUiiate Animi, ApocalocynUms, (1). 
Suetonius, Tiberius, (2). 
Tacitus, Diahgus, Annals m, (2). 
Terence, Andria, (4). 
Veigil, Aetieid, v, VI, (1). 



III. Shemitic Lang^uages. 

The centre of Professor Haupt's work was the Old Testament. 
Hebrew was read two hours weekly, and was constantly referred 
to in all the other lectures on Arabic, Ethiopic, Assyrian, Snmero- 
Akkadian, and in the Assyriological exercises. With the excep- 
tion of the last, all the courses were intended for beginners. 
Accordingly the instruction was given not in lectures but after the 
seminary method. 

In Hebrew, the elementary difficulties having been overcome, portions of 
the PenUiteuch were read and afterwards, at sight, some chapters from the 
books of Judges, Ruth, and Kings. The interpretation was confined chiefly 
to a thorough philological analysis. As a number of students who had 
studied Hebrew for several years took part in this elementary course, 
exegetical and critical problems were incidentally discussed, but attention 
was devoted mainly to a thorough training in the forms of the language. 
The grammar used was Dr. Mitchell's translation of Gesenius-Kautzsch. 

The Arabic class, for want of a suitable text book in English, had to use 
Petermann's Brevis linguae Arabioae grammatica. After a preparatory train- 
ing in the sounds and forms, the first chapters of Genesis (Saadia's Arabic 
version) were read and then the opening sura of the Qpr'&n and an eaay 
historical text without vowels. In the grammatical analysis the forms and 
the most important syntactical phenomena were thoroughly explained with 
a constant reference to the points of contact as well as of difierence with 
the Hebrew language. In order to make the-students acquainted with the 
use of the national Arabic lexica, Arabic definitions, chiefly from the Qamils, 
were given and these served at the same time as exercises in reading at sight 
unpointed sentences. There were also composed by the students written 
exercises, conjugations of the more difficult irregular verbs and translations 
of syntactically interesting sentences from English into Arabic. 

In Ethiopic, after some introductory lectures on the history of Abyssinia 
and the position of the Geez language in the cycle of the cognate idioms, the 
outlines of the grammar were given, and afterwards the reading and analysis 
of the NarratiuncuUie de viris Sanctis in Dillmann's Chrestomathia Aethiopica 
were entered upon. The legends of St. Mark, Melchizedek, Abbft Sal&m&, 
and Yared were read, and the beginning of the story of Macarius. In the 
grammatical interpretation the gutturals were especially treated of, with 
occasional references to Amharic and Tigrifia and the close connection 
of the Geez language with Assyro-Babylonian was pointed out 

In Assyrian as well as in Ethiopic the lack of a convenient text book 
necessitated the dictating of the grammar. Thereupon the cuneiform 
Annals of Sardanapalus in Vol. V of Sir Henry Bawlinson's Western Asia 
Inscriptions were read: the account of the first five campaigns, the two 
agsiinst Egypt, the third against Baal of Tyre, the fourth against Aehsheri 
(cf. Ahishahar 1 Chron. 7, 10) of Van, the fifth against Elam, and the 
beginning of the sixth against Shamash-shum-ukln. Some written exercises 
with cuneiform paradigms of the Assyrian verbal inflexion, &c., were also 
composed. 

In Stimero-Akkadian the great three-columned Syllabary in Haupt's KeU- 
schrifltexte (I^ipzig, 1881) was explained. The principal phenomena of the 
phonology of the pre-Shemitic idiom were discussed, the origin of some 
Akkadian ideographs from the archaic Mesopotamian picture writing traced 
and Akkadian words which have passed into Shemitic idioms especially into 
the language of the Old Testament were pointed out. 

In the Assyriological Exercises for more advanced cuneiformists the sixth 
tablet of the Babylonian Nimrod Epic in Haupt's new edition (Leipzig, 1884) 
was read, and before this, select bilingual exorcisms, incantations, prayers, 
hymns and penitential psalms in parts II and III of Haupt's Akhadiain and 
Sumerian Texts (Leipzig, 1881) and in Vol. IV of Sir Henry Bawlinson's 
Cuneiform Inscriptions, with special reference to Akkadian syntax and to 
the dialectical variations in the ancient Protochaldean idioms. 

All the courses were two hours weekly, except Arabic and Ethiopic for 
each of which only a single hour weekly could be spared. 

The proceedings of the Shemitic Society are given by the Eecording Secre- 
tary, Dr. Arthur L. Frothingham Jr., in the April number of these Cir- 
culars. 
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IV. Sanskrit, etc. 

Fiye courses in Sanskrit and a course in Comparative Philology 
were condaeted by Dr. Bloomfield : 

1. A beginner's class in Sanskrit, throughout the year. The most essential 
elements of the grammar were acquired in as short a time as possible, and 
then the student was brought face to face with the language, learning its 
structure and laws, not in the abstract, but in its living body. Five books 
of the NaJa were read and thoroughly analyzed. The aim was either to 
prepare for the more advanced study of Indian philology in this university, 
or for private study, which is too difficult without such an introduction. 

2. The advanced class in Sanskrit read during the greater part of the 
year the drama QikunUda, The main effort was directed towards the 
Prakrit, which was constantly analyzed and compared with the Sanskrit. 
Toward the end of the year the class read selections from the Bramana 
literature. 

3. Introduction into the Rig- Veda, throughout the year. After a short 
course of lectures, select hymns of this Veda were read. The language was 
studied from the point of view of the classical language ; constant reference 
was made to the critical helps such as the padapaihoy tmukromam and the 
metres. 

4. During the first half of the session the Kaupika-sutra was read from 
the manuscripts and with the aid of a MS. commentary. 

5. A practical eserdse in Sanskrit Prose writing was conducted from 
Christmas to the end of the year, on the basis of Biihler's Elemmtarcursua 
daSanaknL 

6. A course in the general principles of Comparative Philology was car- 
ried on throughout the year. It was introduced by ten lectures on the lead- 
ing questions of Indo-European comparative grammar, (phonetic law and 
anal(^, bi-ey liable roots, agglutination, etc.). For the rest of the year 
Prof. Whitney's '^Language and the Study of Language" was made the 
basis of instruction, but this was constantly supplemented by lectures, which 
aimed to carry the subjects treated in the book up to the present day. 

V. German. 

Advanced coarses were condaeted as follows : 
Gothic. Weekly ^ first half-year. Dr. Dippold. 
Middle High German. Twice weekly. Dr. Dippold. 
Deutsche Stiliibungen and Essays. Monthly, Mr. Raddatz. 
History of German Literature, consisting of lectures in German. On 

aUemcUe Saturdays, Dr. Dippold. 
Lectures on The Beast Epic and Middle Low German were also given, 

weekly, during the first half-year, by Dr. Gerber. 

The nndergradaate classes were condaeted by Dr. Dippold, 
with Mr. Kaddatz in charge of the classes in Prose Composition. 

In the first year's course Goethe's Egmont, Schiller's Maria Stuart, and 
Selections from Erler's Deutsche Geschichte, and from Scientific 
Prose were read. The first section read further Lessing's Minna 
von Bamhelm ; and the second, Schiller's Wallenstein. 

In the second year's course Goethe's Hermann and Dorothea, Faust, 
selections from Wilhelm Meister, and Lessing's Nathan were read ; 
with the addition of sight readings from Emilia Galotti. 

There were weekly exercises in Prose Composition in both the first and 
second year's courses. 

Dr. Lehmann conducted twice weekly a class in German Conversation, 
for undergraduates and advanced students, and the major course stu- 
dents met each month, during the second half-year, under the direc- 
tion of Dr. Dippold, for the reading and discussion of essays on works 
read in the course. 

VI. Anglo-Saxon and English. 

Advanced courses were conducted by Dr. Wood in : 
Anglo-Saxon: Beowulf; Cadmon's Genesis. Twice weekly. 
Old Saxon : Holland. Weekly, first half-^ear. 

The advanced students also met fortnightly, under the direction of 
Dr. Wood, for work in general English philology, reports and 



discussions. Three of the papers prepared during the year for these 

meetings, were subsequently read before the University Philological 

Association. 
Additional classes, inclading the first and second year's coarses 
for undergraduates, were conducted as follows: 

Anglo-Saxon : Sweet's Reader ; Cynewulf s Elene. Twice weeldy, Db. 

Wood. 
Early English (1300-1400). Twice weekly. Dr. Wood. 
Chaucer. Weeldy, Dr. Wood. 

Shakspeare : Hamlet. Twice weekly, first half^ear. Dr. Browne. 
English Prose Writers. Twice weekly, second half-year. Dr. Browke. 
Elements of English Phonetics. Weekly, first half-year. Dr, Wood. 
Granunatical and Rhetorical Exercises. Weekly. Dr. Wood. 
History of the English Language. Weekly, second haff-^ear. Mb. 

" TOLMAK. 

Dr. Browne also conducted twice weekly a general intro- 
ductory course (P. H. E.) in the History of English Literature, 
with readings. Essays have been written monthly, by each mem* 
ber of this class, and have been corrected and commented upon 
by the instructor. 

Professor Corson gave twenty public lectures on the Poetry 
and Drama of the Restoration Period. 

Four class lectures on English Literature at the end of the 
15th and beginning of the 16th century, were given by Dr. Wood, 
who also gave eight public lectures on the literature of the period 
1500-1580. 

Mr. Woodworth met students daily for training in Vocal 
Culture. 

VII. Romance Languages. 

Two advanced courses were conducted by Mr. Elliott during 
the year. For the first of these the work centred in the Anglo- 
Norman Dialect, for the second in a study of the earliest Old 
French Monuments. The following special subjects were treated : 

Anglo-Norman : — Chardry's Josaphaz (xiii century) was taken up and 
studied in its phonetic relations to earlier works in this dialect, and 
to the Franco-Norman and the Isle-de-France types. Weekly, first 
half-year. 

Old French Seminary: — The Oaths of Strasburg were examined, 
according to facsimiles of the original MS., in their historical and 
linguistic relations to the Capitularia Begum and their bearing 
especially on the earliest development of the Romance system of 
phonetics. Weekly, second half-year. 

Low Latin: — An Introduction, through the Inscriptions and Joca 
Monachorum given in P. Meyer's Becueil d^Anciens textes Bas-Lati'M, 
etc. Second half-year. 

Provenyal : — ^The Boethius Hymn, the Girard de Bossilho Epic, with 
divers extracts, taken according to age, from the literature of the 
tenth, eleventh, and twelfth centuries. Weekly, during the year. 

Old French as Introduction to French Philology : — AttcoMin el NicolHe 
with special reference to its phonology and dialect character. Weekly, 
first half-^ear. 

Portuguese : — Os Lasiados de Camoes was read, attention being given 
to Old Portuguese, Old Spanish and Latin forms. Weekly, first half-year, 

Wallachian : — An Introduction was given in Cionca's Practische Grants 
matik der rumdnischen sprache together with extracts from Bionu, 
Alesandrescu and Alexandri. Second half-year, 

Ladinian : — ^The Musso and Valtelline War Epics (xvi and xvn centu- 
ries) were read together with selections from the modem literature 
of Pallioppi, Gaderas, Caratsch, and from the Folk Lore. Weekly, 
through the year. 

Lectures : — (a) On Spanish and Portuguese Dialects, weekly, through the 
year; (b) On Comparative Romance Grammar, weekly, through the 
year; (c) On French Phonetics, thirty lectures; (d) On Dante's 
Divina Commedia, seven lectures; («)* On the History of the Past 
Participle in French, two lectures. (^^ ^^^ ^^^ r^ r^ 
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The stadents of the French Major Coarse haye read with Mr. 
Todd: 

In Classical (xvn century) French, Le Oid (Corneille) ; Athalie (Ra- 
cine), L'Avare (Molifere) ; — In Middle (xvi century) French, the 
most important selections (considerably more than half) of Darmes- 
teter and Hatzfeld's Moreeaux Ckoisis des Ardewrs du xvi SiMe^ with 
a prfew of Middle French Grammar, twice weekly , first haJf-^ear ; — 
In Old French, the following selections from Bartsch's Chrestomatkie 
de randenfran^cds: SermerUs de StrcL^xmrgf OantUhie de SU, EuJUdiey 
La Pcagum, Sl lAger, SL Alexis^ Chanson de BaUindj Amis et Amiles, 
Boman de la Bou, Contes del Oraalj Bornan de Beviart, Roman de la 
Rose, Qmqueste de Oonstantinople, Chroniques de Froiasart, Memoirea de 
Philippe de ComineSy Pere^orestj twice weekly^ second half-year ; — ^Com- 
position ; exercises in style with the use of Case's Prose Composition, 
In the second half-year these were supplemented by original essay 
writing. 

The stadents of the French Minor Coarse have read with Mr. 
Todd: 

In Literary French, Le Boi s^ amuse, by Victor Hugo ; Les Demoiselles 
de St, Cyr and Halifax, by Alexandre Dumas, pitre; Le Oendre de M, 
Poirier, by Emile Augier and Jules Sandean ; and a port of La Chan- 
son du Jardinier, by Andr^ Theuriet, twice weekly; — In Historical 
French, one hundred pages of \'oltaire'8 Histoire du SiMe de Louis 
XIV, weekly; — In Scientific French, eighty pages of Milne-Edwards' 
Pricis d^ Histoire NaiureUe, weekly. In connection with the two latter 
courses the class has studied nearly all of Breymann's French Gram- 
mar; — In Syntax and Idioms the class has had recitations and 
written exercises on the whole of Part I and twenty-five thhnes of 
Part II of Chardenal's Exercises for Advan/ced Pupils, weekly, 
Mr. Fontaine has met the students of the Minor Course five times weekly 
for French conversation, with systematic instruction and drill in the pro- 
nunciation. 

Mr. Todd has condacted special courses in Spanish and Italian : 

The class in Italian have read the following authors : — Silvio Pellico : 
Francesca da Bimini and sixty chapters of Le Mie Prigioni; Gol- 
doni : Un Curioao AcciderUe, OF Innamorati and La Sposa Sagace; and 
a short Storia delta LeUeraiura Italiana, They have further read short 
selections from Tommaseo, Mamiani, Manzoni, Botta, Leopard!, Al- 
fieri, Tassoni, Tasso, Ariosto, Petrarch, Boccaccio, and others, twice 
weekly. Short exercises in grammar have been given weekly, in 
connection with the above readings. A special class in Dante have 
read Cantos v, xn~xxvi of the Inferno, weekly. 



The class in Spanish have read the followinor^j^pe de Vega: El 
Desdiehado par la Honra; Calderon: ^/ Alcalde de Zalamea; and 
the whole of Knapp's Spanish Beadings, twice weekly. Short exer- 
cises in grammar have been given weekly, in connection with the 
above. 
Two public courses on French Literature including twenty- 
three lectures and readings (in French) were given by M. Rabil- 
Ion. He also conducted classes in French conyersation. 



The Johns Hopkins Philologioal Association has met 
monthly as heretofore. Papers have been read during the sessioa 
by: 

M. Bloomfield. — On certain irregular Vedic subjunctives or impera- 
tives ; on a proposed edition of the Kaupika-^utra of the Arthava Veda ; the 
probability of the existence of phonetic law. 

M. W. Easton. — Uniformity and analogy. 

A. £. Egqe. — On inchoative or n-verbs in Gothic and other Germanic 
dialects. 

A. M. Elliott. — ^The Nahuatl-Spaniah dialect of Nicaragua ; the develop- 
ment of verbal parasynthetics in a in the Bomance Languages. 

A. Emebson. — A communication from Prof. £. Wolfflin on the formation 
of a new Thesaurus Lingwe Latinse. 

B. L. GiLDEBSLEEYE. — On BibbecVs life of Ritschl; the Greek final 
sentence. 

J. B. Harris. — On the exemplar of codex C and the apocalypse ; notes 
on the Sinaitic and Vatican codices. 

J. A. Harrison. — The syntax of the old past participle and avoir in 
French poetry of the xiith century. 

P. Haupt. — ^The Babylonian woman's language. 

C. W. E. Miller. — ^Rhythmical pronunciation of Greek and Latin prose 
and a few remarks on accent. 

C. D. Morris. — The rights of a Greek metropolis over its colonies ; on 
K. Brugmann's recent grammatical studies. 
E. G. SiHLER. — Studies in Dinarchus. 

E. H. Spieker. — Note on a certain use of the Sanskrit word yathd, 
A. S. ToLMAN. — Musical notation in the study of blank verse. 
M. Warren. — ^Note on Plautus Mercator. 
H. Wood. — On T. L. Beddoes, a survival of style. 
C. B. Wright. — Parallelisms in Beowulf. 



The fourth volume of the Ambbioan Journal of Philoloot 
has been completed during the year and the first number of the 
fifth volume has been issued. 



HISTORY AND POLITICAL SCIENCE. 



PROGRAMME FOR X884-85. 



I. Graduate and Advanced Courses. 

1. Seminary of American History and Economics. 

The Seminary, to which graduate students only are admitted, 
will be under the direction of Dr. H. B. Adams, assisted by Dr. 
R. T. Ely and Dr. J. P. Jameson. The regular weekly meetings 
of the Seminary are held on Friday evenings, each session occu- 
pying two hours. At these meetings oral and written reports are 
made of original investigations that have been carried on by in- 
structors and students working in definite lines. 

During the next year there will be three main lines of inquiry, 
represented by the three instructors in the department of Histori- 
cal and Political Science and prosecuted with the co-operation of 



students. The first line is in continuation of the work followed 
by Dr. Adams and the Seminary for several years and pertains to 
American institutions of Qovemment, with special reference to 
certain local, municipal, state, and national types. The second line 
of original inquiry, under the direction of Dr. Ely, will be the 
History of Political Economy in the United States, with reference 
not only to the progress of the science but to the history of taxa- 
tion alld of economic administration in certain representative cities 
and States. The third line of investigation will be a study of 
representative State Constitutions, under the guidance of Dr. 
Jameson, with special attention to the constitutional history of 
one or two of the States. 
The Seminary library of Historical and Political Science is now well 
supplied with materials for the prosecution of these researches. 
The collection of local, municipal, state, and national documents 
is rapidly increasing ; and the necessary authorities, historical and 
economic, sets of journals, etc., are now at the student's command. 
In addition to the Bluntschli Library, presented to the Uni 
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vereity hj the German citizens of Baltimore and representing the 
history, politics, and laws of European States, the institational 
and economic history of the United States is represented by a 
good collection of books. 
Other libraries, easy of access, are the Library of Congress, the 
Peabody Library (numbering eighty thousand volumes, well 
adapted to certain departments of research), the Library of the 
Maryland Historical Society (especially rich in Amerioana)f the 
Library of the Baltimore Bar (law reports), and the Maryland 
Episcopal Library (especially valuable for its original sources of 
church history). 

2. History of Politics. 

This course, conducted by Dr. H. B. Adams, will be open to grad- 
uate and law students only. It will consist of lectures on the 
History of contemporary European Politics, beginning with the 
present century, comparative studies in the History of European 
Institutions from an earlier date, and practical examinations upon 
** select topics of general Political History. Three times weekly, 
through the year. 

The folIuwlDg books are recommended to studentA proposing to follow this 
coane: Plato's Republic, Aristotle's Politics, Cicero's Republic, Dante's De 
Moiiarchia, MachiaTelli's Writings, Grotius' Works, Montesquieu's Works, 
Blontwbli's Qetchichle der neueren Slaatstoia*en*cht{fi and his Lehre vom 
mottemen Staat^ with the Works of Francis Lieber. Authorities upon topics 
for oral examination and special research will be named in connection with 
the lectares. 

3. Finance and Taxation. 

A course, adapted to students of law, and conducted by Dr. K. T. Ely. 
The general principles of Finance, Money, and Banking, and also 
the special subjects of Taxation in the cities and States of the 
American Union, together with a sketch of the Financial History 
of the United States^ will be considered. Three timee weekly , through 
the year. 

4. Comparative Studies in European Administration. 

A course of lectures by Dr. Ely on Methods of Administration in 
England, France, and Germany. Special subjects for considera- 
tion will be the organization of governments, their economic 
functions, sanitary legislation, poor laws, appointment and tenure 
of officers in the civil service. Once weekly, through the year, 

5. Lectures on the Early Christian Chnrch. 

This course will consist of six lectures by Associate Professor J. 
Rendel Harris, upon the character, organization, charities, and 
other institutions of the primitive church. 

11. Undergraduate Courses. 

1. Physical Geography and History.* 

After an entrance examination in Physical Geography and in the 
History of England and of the United States, the student enters 
upon the following courses, which, in connection with the study 
of English, are regarded as fundamental to further undergraduate 
study, 
(a) Fifteen class exercises introductory to the study of History, 

with Dr. H. B. Adams. Once weekly, first half-year. 
(6) Fifteen class exercises upon the relation of Physical Geogra- 
phy to History, with Dr. J. F. Jameson. Orice weekly, second 
half^ear. 
(c) History of Greece and Rome (Republic and Empire), with 
Dr. J. F. Jameson. Twice weekly, through the year 

— or — 
Outlines of European History. Freeman's General Sketch 
of European History will be used as a text-book, with constant 
reference to other authorities. Twice weekly, through the year. 

2. Two Years' Coarse in History. 

FIBST yeab: 

Sources of Greek and Roman History. 
The first year's course in History is to be taken with Professor C. 
D. Morris, Dr. Warren, and Dr. Spieker immediately upon 



* Part of what ia callod the P. H. E. course, required of all undergraduates, and oom- 
priaing Pbyaical Q«ographj, History, and English. 



entering the University and consists in the reading of ancient 
historians, — ^Herodotus, Thucydides, Livy, and Tacitus, — ^partly 
in original texts and partly in translations, with special reference 
to accuracy in interpretation and to historical style. Five times 
weekly, through the year. 

SECOND YEAB : 

Mediaeval Church and State. 
This will be a course with Dr. H. B. Adams in the study of the 
relations of the Church to the Boman, Prankish, and German 
Empires. The course will comprise lectures upon ecclesiastical 
institutions, reports upon assigned themes, and examinations 
upon Bryce's " Holy Roman Empire," Lea's " Studies in Church 
History,'' portions of Milman's " Latin Christianity," and other 
authorities. Twice weekly, first half -^f ear. 

The Italian Renaissance and the German Reformation. 
This is a continuation of the preceding course and is devoted to 
the study of the revival of learning, the histoiy of the Italian 
Republics and their influence upon Europe, the relation of the 
German Reformation to Italian Humanism, the progress and 
results of the Reformation. Essays are to be written by the 
students in connection with this course and frequent oral exami- 
nations are held. Twice weekly, second half-^ear. 

History of France and England. 
This is a course with Dr. J. F. Jameson in the parallel study of the 
mediaeval and modem history of these two countries. Such text- 
books as "The Student's France" and Green's "Short History of 
England " are used by the class, and other reading b required in 
connection with assigned topics. Three times weekly, through the 
year. 
Note. — ^For the completion of the two years' course in History, individual 
examinations are required upon an extended course of private reading, 
especially recommended to each individual ; also the preparation of at least 
five historical essays, satisfactory in point of substance to the instructor in 
History, and, in point of style, to the instructor in English. 

3. Two Years' Course in Political Science. 
FiKST year: 
Elements of Political Economy. 
A preliminary course of instruction with Dr. R. T. Ely comprising 
lectures, essays, and frequent examinations upon assigned topics. 
The basis of class-work will be Laveleye's " Elements of Political 
Economy" and Cossa's "Guide to the Study of Political 
Economy," with select portions of the writings of John Stuart 
Mill and other economists. Five times weekly, first half^ear. 

History of Political Economy. 
A more advanced course of lectures by Dr. Ely upon the history of 
various economic systems, including a consideration of some of 
the contemporary social problems in England and America. Five 
times weekly, seoond hai^-year. 
SECOND year: 
The English and American Constitntions. 
A course with Dr. Jameson in the study of the development and 
present forms of constitutional government in England and the 
United States. Three times weekly, through the year. 
The Modern State System. 
A course of instruction with Dr. H. B. Adams upon International 
lielations. Modem Treaties (including those of the United 
States) and Modern Politics, preparatory to the study of Inter- 
national Law as embodied in Bluntschli's German Code. Twice 
weekly, through the year. 
Note. — The first year in Political Science is to follow the first year's course 
in History and is taken in connection with the historical courses on Church 
and State ; Renaissance and Reformation ; France and England. In no case 
can two years' work either in History or Political Science be taken together 
in one year ; but, in cases where only one year can be devoted to these sub- 
jects, a half-year in History may l)C combined with a half-year in Political 
Science. A year in History may also be combined with a year in Political 
Science. For tlie completion of the full undergraduate course in Political 
Science a prescribed amount of private reading must be offered?^ _ I - 
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WORK OF THE PAST YEAR, 1883-84. 



I. Seminary Work. 

A. American Institutions and Economics. 

The Seminary of Historical and Political Science has met regu- 
larly once a week for a session of two hours under the direction 
of Dr. H. B. Adams. During the past year, attention has been 
directed especially to the study of American Institutions and 
American Economics, with reference to specific topics suggested 
by the instructors in those departments of study. 

Among the original papers presented and discussed by members of 
the Seminary are the following : The Seminary Method, by H. 
B. Adams ; Christian Socialism, by R. T. Ely ; ^f^tienne Cabet 
and his Icarian Community, by Albert Shaw (Doctor's thesis, 
1884) ; Virginia Institutions (three papers), by Edward Ingle ; 
Judicial Procedure among Boys, by John Johnson ; State and 
Local Taxation in Kentucky, by Arthur Yager (Doctor's thesis, 
1884) ; Congressional Government, by Woodrow Wilson. 

B. American Colonial History, by Dr. H. B. Adams. 

An extra session of the Seminary, one hour a week through the 
year, has been devoted to the study of the sources of American 
Colonial History and to the prosecution of certain lines of research 
suggested by the instructor. 

Attention was first called to the history of American discoveries 
and to early American cartography. The first settlements of 
Virginia, of New England, and of other colonies were then investi- 
gated. Papers were prepared by students upon such subjects as 
the following : the Spaniards in Florida, the Swedes on the Dela- 
ware, the Economic Beginnings of Pennsylvania, the Institu- 
tional History of Pennsylvania, the Beginnings of Connecticut, 
the Institutions of Virginia, Maryland, California and the South- 
west, Or^on and the Northwest, etc. Some of this Seminary 
work will be elaborated into studies suitable for publication. 
Particular attention was called by the instructor to the develop- 
ment of federal unity among the colonies. The phases of union 
before the Continental Congress were considered in detail, and 
some new lines of inquiry were pointed out. 

II. Historical and Political Science Association. 

In connection with the Seminary, which consists of graduate 
students devoting their chief attention to History and Economics 
in this University, is an Association including a few honorary and 
non-resident members, not directly connected with this institution. 
Among those who have addressed the Association during the past 
year are : Dr. H. Von Hoist, on Slavery as an Institution ; James 
Bryce, M. P., on De Tocqueville*s Democracy in America ; Dr. 
Charles Gross, on the Guild Merchant, — an Introduction to 
American Municipal History ; Major J. W. Powell, Chief of the 
Ethnological Bureau, on Indian Institutions; Dr. E. Channing 
(Harvard), on Town and County Government; Dr. J. Royce 
(Harvard), on the Development of Society and Government in 
California. 
Among the original papers forwarded to the Association by non- 
resident members are : Indian Money in New England Civiliza- 
tion, by W. B. Weeden, and Town Grovernment in Rhode Island, 
by W. E. Foster. 

III. Publications. 

Some of the principal papers presented to the Seminary or to 
the Historical and Political Science Association are published in 
the Johns Hopkins University Studies in Historical and Political 
Science, a monthly monographic journal, edited by Dr. H. B. 
Adams. The first volume, devoted to Local Institutions and com- 
prising 470 pages, was completed in October, 1833. 



The First Series is devoted, to " American Institutional History,'' 
more especially to forms of Local Government. A Seoond 
Series, devoted to Local Institutions and American Eoonomics 
is now in progress. Among the monographs in this volume 
are Professor Hosmer's, on " Town Meetings " ; Professor Macy*s, 
on " The Institutional Beginnings of a Western State (Iowa) " ; 
Dr. L. W. Wilhelm's "Old and New Towns in Maryland" ; Dr. 
R. T. Ely's "Past and Present of Political Economy"; Dr. 
Henry Carter Adams's " Taxation in the United States, 1789-1816 " 
(Doctor's thesis, J. H. U.) Many of the contributions to the 
Seminary and Association are published through other channels 
than the University Studies, e. ^., in the Proceedings of Histori- 
cal Societies, in the Magazine of American History, etc. 

IV. Advanced and Collegiate Classes. 

Dr. H. B. Adams. 

1. Historical Development of International Law. 

An advanced coarse, three hoars weekly, first half-year, introdac- 
tory to the study of Blantschli's Volkerrecht in the German text. 
The instructor lectured upon the beginnings of international life as 
illustrated in ancient and mediseval history. He considered such 
topics as the inter-tribal and inter-municipal relations of the 
Orient ; the inter-municipal institutions of the Greeks ; the in- 
ternational influence of Kome and of the Christian Church ; the 
Italian beginnings of modern international law ; and the rise of 
the state system. In connection with this historical survey of the 
growth of internationalism, various special papers were presented 
by members of the class, upon such subjects as Carthaginian 
treaties, the Boman municipal system, the municipal leagues of 
the middle ages, etc. In connection with the reading and expo- 
sition of Bluntschli's code, a great variety of practical questions 
pertaining to international politics were discussed by individuals, 
e. g.j France in the Tonquin, the opening of China, the progress 
of Japan, the control of the Congo, international congresses and 
tribunals, the Panama Canal, the Monroe doctrine, etc. 

2. The Old German Empire and the Rise of Prassia. 

This was an advanced course, three hoars a week, second half- 
year, after the conclusion of the coarse on International Law. 

Lectures were given upon mediaeval Grermany, the origin and 
development of Prussia, its territorial and dynastic history, its 
relation to the break-up of mediaeval unity and to the re-consti- 
tution of Germany. The course was designed to be introductory 
. to the study of European Constitutions and Continental Politics, 
which subjects will be pursued during the next academic year. 
In connection with the lectures, oral examinations were instituted 
upon general topics of European history, which practical exer- 
cises will be continued during the coming year. 

3. The Beginnings of Church and State. 

An undergraduate course, twice a week, first half-year. The course 
consisted of lectures by the instructor and oral reports by members 
of the class, in which exercises ten graduate students participated. 
The instructor considered the origin and spread of Christianity, 
its relations to the Roman empire and the Germanic peoples ; 
the origin and growth of ecclesiastical institutions, — bishops, 
presbyters, synods, councils, eto. ; the hbtory of the papacy in 
the middle ages ; and the Holy Boman Empire. The studenU 
prepared essajrs and reports upon topics connected with the course 
and were examined upon the lectures, together with certain pre- 
scribed authors, — Bryoe, portions of Gibbon, Milman, and Ploets's 
Epitome. 

4. The Italian Renaissance. 

A continuation of the above undei^graduate course, two hours a week, 
second half-year. The course consisted chiefly of lectures upon 
the history of the Italian republics, the revival of learning and 
of art, and the relations of Italian to European history. Beading 
was required in such authors as Burckhardt, Symonds, Grimm, 
and Hallam; reports were preparedj9poB-asai^ed''to|dQ&^>^ 
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5. Introdactorj Historical Course. 

Twelve lectures to undergraduates entering upon the course in 
Physical Geography, History, and English. 

Dr. R. T. Ely. 

6. Adranced Course in Political Economj. 

This coarse, three hours weekly, throughout the year, consisted 
of class-lectures, student-lectures, and occasional special lectures. 
The subjects to which particular attention was devoted were as 
follows : The Historical Development of Economic Theory ; the 
Fundamental Principles of Political Economy, including defini- 
tions; Production; Value and Price; Distribution and Con- 
sumption; the means of Transportation and Communication; 
Free Trade and Protection; Social Movements in America. 
Each student read a paper on some phase of economic history 
and a number of essays were prepared on the History of Political 
Economy in the United States. A paper was also read on Taxa- 
tion in Baltimore, and a careful study of Taxation in Pennsyl- 
vania has been begun. An essay on " Icaria, a chapter in the 
History of American Communism," was prepared and part of it 
read before the class. This essay by Dr. Albert Shaw is now in 
press and will be published in book-form by Messrs. G. P. Put- 
nam's Sons. 

T. Minor Course in Political Economy. 

The first part of this course consisted of lectures on the Elements of 
Political Economy and a careful study of John Stuart Mill's 
Principles of Political Economy, with frequent reference to 
Walker's "Political Economy," and other works. The second 
part consisted of lectures on Historical Systems of Political 
Economy. At least two papers were prepared and read by each 
member of the class. A few of the subjects treated were as fol- 
lows: The Wage-Fund Theory; Trades Unions and Strikes ; The 
Internal Bevenue of the United States ; the Income Tax ; Com- 



munistic Experiments in the United States ; The Independent 
Treasury System of the United States ; the Theory of Value. 

Db. J. F. Jamsson. 

8. History of England and France. 

This course, three hours weekly throughout the year, formed, with 
Dr. Adams's undergraduate work, the minor course in History. 
Green's England and Masson's Guizot's France were used as 
text-books. The recitations were accompanied by informal lec- 
tures. Reports upon topics, specially assigned, and studied under 
the direction of the instructor, were made. Additional reading 
in the standard authors was required. Formal lectures brought 
the course down to the present time. 

9. History of Greece and Rome. 

Twice weekly throughout the year. Text-books were used, informal 
and occasionally formal lectures were given, and selected topics 
were reported upon. 

10. English Constitutional History. 

Once a week. Stubbs' " Select Charters and other Documents illus- 
trative of English Constitutional History " was used ; the period 
studied was that from 1066 to 1216, special attention being paid 
to the development of the principles established by Magna Charta. 

11. Physical Geography. 

Lectures on the relations of Physical Geography to History (with 
special reference to Greece and Italy) were given once a week, 
beginning in Januaiy. 

• Courses of public lectures were also given in Hopkins Hall : — on 
the Relation of History and Politics, by Professor H. von Holst, 
of the University of Freiburg, and on the Study of Roman Legal 
History, by Professor James Bbyox, of the University of Oxford. 



PHILOSOPHICAL COURSES. 



PROGRAMME FOR 1884-85. 



A. For Advanced and Special Students. 

PSYCHOLOGY AND PEDAGOGICS. 

Professor O. Stanley Hall will direct the studies of all 
advanced students who wish to take np the study of Psychology 
or Pedagogy upon the following plan. 

1. He will lecture twice a week in the Biological Laboratory on 
Psycho-Physiology. Though in the main, a continuation of the 
course begun in February, 1884, these lectures will be open to 
other graduate students who have heard Professor Martin's course 
in animal physiology or done work elsewhere which can be accepted 
as its equivalent. 

Beginning with compound reflex-action and instinct in animals, such 
topics as memory, association of ideas, attention, volition and feeling in 
their morbid and normal forms will be discussed as far as possible on a 
physiological basis. The contributions of psycho- and neuro-pathology 
to the understanding of the normal function and histology of the 
cerebro-spinal nervous system will receive special attention. In con- 
nexion with this part of the course demonstrative and observational 
exercises in human neurology will be offered to those who desire them. 
The psychology and pathology of speech and writing will he illustrated. 
The psychological parts of anthropology, the evolution of the psychic 
faculties in children and in the race, etc., will be summarized and will 
introduce the psychology of national and other comprehensive systems 



of opinion and thought. In short, the endeavor will be to give as 

briefly as possible a general survey of the vast field of modem scientific 

psychology, with such details, demonstrations and illustrations as the 

time will permit. 
This course is intended : 

For those who desire to carry on the study of biology by experimental 
methods into the study of the psychic functions of animals and man : 

For those intending to give attention to the study of psychiatric medi- 
cine: 

For those interested in medical jurisprudence or in linguistic psycho- 
physics : 

For special students of phUosophy. 

2. He will encourage and direct Psycho-Physic research with 
carefully selected original themes approved by him, with a view 
apart from results, to the educational significance of these methods 
as a field of applied logic. 

8. He will lecture once weekly on the History of Modern Philo- 
sophical and Educational Ideas, beginning with the scholastic 
period. 
The views of representative modem philosophers will be sketched ; and, 
as the basis of educational ideas necessitates a broader survey, selected 
chapters from the history of science, medicine, and belief will be added. 
In tracing the application of these to education in the broader and 
higher sense, such topics will be discussed as e. g.^ the oiganization and 
operation of learned societies and scientific and other academies ; the 
constitution and methods and history of European universities from the 
Renaissance ; the educational value of philosophical systems ; profes- 
sional schools of law, medicine, theology, technological and industrial 
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schools ; the French, English, German, and American school and college 
system in their method and idea ; the development and nature of student 
life; history and theory of examinations and degrees and academic festi- 
vals and traditions ; special methods and problems of pedagogics at the 
present time. 
These lectures are especially designed to serve : 
Those graduate students desiring to become teachers or professors : 
Students of history, and more particularly of philosophical and educa- 
tional opinion and method or those intending to plead or preach : 
Those intending to teach philosophy. 

4. He will hold a weekly conference during a part of the year 
at which others whose names are to be announced later will 
assist. 

5. In connection with the work of the above courses, rooms, appa- 
ratus, and books are to be provided, and bibliographies of a special 
and descriptive kind will be printed as guides to reading and 
reference. 

HISTORY OF PHILOSOPHY AND ETHICS. 

Professor G. S. Morris will give the following courses: 

1. Lectures on the History of Philosophy in Greece. 

Twice vjuktyy first half-year . 

Topics involved : — 

The beginnings of science. Anticipations of the modem doctrine of 
development. Establishment of elementary conceptions of physical 
science. First application of mathematical conceptions to the compre- 
hension of the universe. Beginnings of abstract speculation. First 
successful development of concrete or substantial idealism, including 
science of method (logic), and philosophy of nature, man, the State, 
art, and education. Systems of practical philosophy. 

2. Ethics, or the Science of Man. 

Two lectures weekty, first half-year. 

A consideration of the foundations and content of ethical science, 
together with an historical survey. 

Topics involved : — 

The different forms of sdence. Relation of ethics to anthropology, 
physiology, and psychology. The distinction and the concrete unity of 
body, soul, and spirit. £thics proper, the science of man as practical 
intelligence. Man prefigured in nature. Self-consciousness. Its rela- 
tion to animal instinct. Its realization in the moral organisms of 
family. State, and religion. Conscience. Will. The good of man: 
Happiness or pleasure ? Character. The system of virtues and duties. 
The types of ethical opinion, as illustrated in the ancient and modern 
history of philosophy. 

3. Professor Morris will further be prepared, according as the 
demands or needs of students may require, to lecture on the lessons 
of Modern Philosophy, the philosophy of the State (with special 
reference to Aristotle, Hobbes, Hegel, and Spencer), or '' Heal 
Logic " (" Metaphysics," — with special reference to Aristotle, 
Leibnitz, and later German Philosophers). 

Books of Beference. 

CoubskI:— 1. MuUacb, J>iragntmUa PhiloMphcrum Oraeeorum ;—2. Rltter et PreUer, 
Bisloria PhUowpki^B Onueo-Ronuaue ez/ontiutn loci* eontocto;— 3. The works of Plato and 
Aristotle ;— 4. E. Zeller, Oesehichte der grUehUchen Philosophies (German and English 
translation) ;S. Veherweg, History of Philosophy, VoKl;—%. Voack, PhUosophio-ffesehicht^ 
liehes Lexihon;—1, Numerous monographs on special topics (to be found in the Library 
of the UniTersity and in the Peabody Library ) 

COURSKII:— 1. I, H. Fichte» System der Sthik, 1 Band: Qesehiehle der Blhik;—2. H. 
Sidgwick, Historical Article on "Ethics/' EncyciopaodiaBriUnnica, 9th edition;— 3. Aris- 
totle, Nieomaehean Ethics;— 4. Martensen, Christian Ethics;— 5, Spinoza, Ethica;—^ 
Bishop Butler, 8ermont;—7, Kwi, Ethical Works ;'-8. Fichte, Works;— 9. Hegel, Philos- 
ophic des Oeiatcs ;— 10. J. a Mill, Utilitarianism ;—U. H.Spencer, Data itf Elhies ;— 12. H. 
Sidgwick, Methods qf Ethics;— IZ. F. H. Bradley, Ethical Studies;— lA. T. H. Green, Pro- 



B. Course Required of all Matriculated Students. 

This course will comprise five honrs per week thronghont the 
year, and includes Logic, Ethics, and Psychology (hence known as 
the L. E. P. Course). A special instrnetor will be appointed to 
assist under Dr. Hall's direction in this work, which will consist of 
lectures, recitations, themes, epitomes, etc. These subjects will be 
taken up in the following order. 

1. Inductive and Deductive Logic. 

Text-books : Fowler, with references to Jevons, Mill, Venn, Sigwart, and 
Wundt. 

2. General Psychology. 

Text-books : Sully's Psychology in selections, with references to Porter, 
Ryland, Carpenter. 

3. Positive and Practical Ethics. 

This part of the course will be taught in part by lectures and will com- 
prise such topics as mental and physical regimen and hygiene, methods 
and general ends of study, the needs and sanctions of positive personal 
convictions and purposes in the conduct of the understanding and of 
life, mental self-knowledge as opposed to self-consciousness, and the 
utilization of individual experience in self-education, social ethics, need 
of religious sentiments for the maturity and sanity of conscience, etc. 
Books of reference : Maurice's Social Morality , Grote's Treatise on the Moral Ideals, 

Wuttke's History qf Christian Ethics, Wa^tand's Moral Philosophy, Calderwood's Moml 

Science, 

4. In addition to the above required courses, a series of lectures 
will be given by Dr. Hall, during the latter part of the year 
intended at once to conclude matriculate and introduce advanced 
study of philosophy. 



WORK OF THE PAST YEAR, 1883-84. 



Philosophy. 



Professor G. Stanley Hall lectured twice a week through 
* the second half-year on Psycho-physics. 

The course was mainly devoted to the physiology of the senses, 

cerebro-spinal localization and attention, as introductory to a 

course on psychology, beginning with instinct, during the coming 

year. Demonstration work was done and courses of reading 

]x>sted. 

Six advanced students engaged in special investigations in the 

room set apart for psycho-physic research and results were obtained 

that will be published later. 

Dr. Hall lectured twice a week on psychological ethics, mainly 
historical, beginning with ethical conceptions and theories of the 
Greeks and concluding with Kant, and considerable attention was 
given to inductive methods of studying ethical problems. 

He also gave twelve lectures to the matriculate students on 
Mental Hygiene. 
Profebsor G. S. Morris gave during the first half-year: 
1. A course of three lectures weekly on the History of Philos- 
ophy in Germany, with special reference to the movement from 
Kant to Hegel. 

The beginnings and the general character of the history of modem 
philosophy were first briefly sketched ; the doctrines of Descartes, 
Spinoza, and Leibnitz were described in greater detail ; and then, 
after a summary account of the philosophical situation in Ger- 
many prior to Kant, the doctrines of Kant were analyzed, with 
special reference to the unity of the three OritiqueSy and to the 
comprehension of the fundamental problems of philosophy, as 
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anew presented by Kant, (1) in the light of the results of ancient 
philosophy, and (2) with reference to the further treatment of 
these problems by the successors of Kant. This course was 
designed for advanced students. 

2. A Seminary coarse, for the most advanced stndents only, was 
condocted, the subject of study being Spinoza's Ethics, The work 
in this coarse was restricted especially to the first, second, and fifth 
parts of Spinoza's masterpiece. 

The object of the study was to attain an exact knowledge of the 
nature of Spinoza's fundamental conceptions and of his method, 
to estimate their value and significance in the light of the larger 
historic results of philosophic inquiry, and, in some measure, to 
consider their relation to the fundamental conceptions of modern 
science. In accordance with the Seminary method, the different 
members of the class by turns took the lead in the analytic expo- 
sition of the text and criticism of the argument. 

3. An ontline of the general History of Philosophy, both ancient 
and modern, was given in a series of two lectures weekly, through- 
ont the first half-year. 

This was intended for undergraduates and others desiring to take 
advantage of such a course. Members of the L. £. P. course were 
required to listen to and be examined on twelve lectures relating 
to modem philosophers. 



4. A course of four public lectures on tbe Philosophy of Social 
Relations, was also given by Professor Morris. 

Mr. 0. S. Peiroe gave a course of lectures in Mathematical 
Logic, twice weekly through the year ; a course in Philosophical 
Terminology, weekly during the first half-year ; and a coarse in 
Probabilities, twice weekly during the second half-year. 

He also guided a company of students in studying the psychol- 
ogy of great men. 

Mr. Harris gave an elementary course in Logic during the 
first half-year and a course in Practical Ethics during the second 
half-year. 

Two public lectures on the Religious Aspect of Philosophy 
were given by Dr. Josiah Royce, of Harvard College. 

A course of lectures npon educational topics was given on 
Saturday mornings to a company of about eighty graduate students 
who were preparing themselves for the work of teachers in colleges 
and high schools. Lectures were given by President Gilman, 
Professors Qildersleeve, Remsen, Margin, Hall, Doctors Adams 
and Wood, and Mr. Peirce. 



CONFERRING OF DEGREES, 



J-TJ3SrE 5, 1884- 



The Commencement exercises of the Johns Hopkins University 
took place on Thursday, June 5, 1884. The ceremonies were 
attended by a large company, consisting of tlie trustees and in- 
structors of the University, and the friends of the graduates. 

An address to tbe graduates was made by President Oilman. 
In this he considered the attitude which tbe young men should 
take in respect to Education, Pulitics, and Religion. 

Professor C. D. Morris, on behalf of the Board of Collegiate 
Advisers, presented the candidates for the degree of Bachelor of 
Arts, and that degree was conferred on the persons named in tbe 
following list. 

The candidates for the degree of Doctor of Philosophy were 
presented by the heads of the respective departments of study on 
behalf of the Board of University Studies, and the degree was con- 
ferred on the persons named in the following list. 

After the close of the exercises in Hopkins Hal), there was a 
social assembly of the graduates and their friends in the new 
Gymnasium. 

Doctors of Philosophy. 

Herbert William Conn, of Fitchburg, Massachusetts, A. B., 
Boston University, 1881. His principal subject has been Animal 
Morphology, the subsidiary, Animal Physiology and Histology. 
Uis thesis on the "Life-History of Thalassema Millita" has 
received one of the Walker prizes of the Boston Society of Natu- 
ral History. 

Ellery William Davis, of Oconomowoc, Wisconsin, 8. B., 
Univerbity of Wisconsin, 1879. His principal subject has been 
Mathematics, the subordinate, Physics. He submitted a thesis on 
the "Parametric Representation of Curves." 

David Talbott Day, of Baltimore, A. B., Johns Hopkins 
University, 1881. His principal subject has been Chemistry, the 



subordinate, Physics. He submitted a thesis on the " Changes 
effected by Heat in the constitution of Ethylene.'' 

John Dewey, of Burlington, Vermont, A. B., University of 
Vermont, 1879. His principal study has been Philosophy, the 
subsidiary. Political Science. He submitted a thesis on the 
Psychology of Kant. 

James Reynolds Duggan, of Macon, Georgia, A. B., Mercer 
University, 1877, and M. D., Jefferson Medical College, 1879. 
His principal subject has been Chemistry, the subordinate, Bi« 
ology. He submitted a thesis on " Fermentation." 

William Henry Howell, of Baltimore, A. B.. Johns Hop- 
kins University, 1881. His principal subject has been Animal 
Physiology and Histology, the subordinate, Chemistry. He sub- 
mitted a thesis entitled " Experiments npon the Blood and Lymph 
of the Terrapin, and the origin of the Fibrin formed in Coagulation. 

Hans Carl QiJNTHER von Jauemann, of Naumburg, Germany, 
a graduate of the Naumburg Gymnasium. His principal subject 
has been the Romance Languages, the subordinate, English and 
German. He submitted a thesis on the "Anglo-Norman Vowel 
System in its relations to the Norman words in English." 

Edward Harrison Keiser, of AUentown, Pa., B. S., Swarth- 
more College, 1880. His principal study has been Chemistry, 
the subordinate, Physics. His thesis was on "The Existence of 
Active Oxygen." 

Arthur Lalanne Kimball, of Plainfield, N. J., A B., Prince- 
ton College, 1881. His principal subject has been Physics, the 
subsidiary, Mathematics. He submitted a thesis on tbe '' Value 
of the B. A. Unit of Electrical Resistance in Absolute Measure." 

Henry Leslie Osborn, of Madison, N. J , A. B., Wesleyan 
University, 1878. His principal subject has been Animal Mor- 
phology, the subsidiary. Animal Physiology and Histology. His 
thesis on *'The Gill in some forms of Prosobrancbiate Mollusca" 
has already been printed in the Studies from the Biological 
Laboratory. 



Digitized by CjOOQIC 



120 



JOHNS HOPKINS UNIVERSITY CISCULARS 



[No. 31. 



Chablss Albkrt P1RKIN8, of Ware, Mass., A. B., Williams 
College, 1879. His principal subject has been Physics, the 
subordinate, Chemistry. He submitted a thesis on the "Variation 
of the Magnetic Permeability of Nickel at different temperatures." 

Albkrt Shaw, of Grinnell, Iowa, A. B., loW^ College, 1879. 
His principal study has been History, the subordinate, Political 
Science. His thesis entitled " £tienne Cabet and the Icarian 
Community," is to be published in book-form by G. P. Putnam's 
Sons, New York. 

Henrt Nbwlin Stokks, of Moorestown, N. J., S. B., Haver- 
ford College, 1878 His principal subject has been Chemistry, the 
subsidiary. Animal Physiology and Histology. His thesis was on 
" The nature of the Sulphinide obtained by oxidizing a-Naphtha- 
lene-sulph amide. 

Lewis Webb Wilhelm, of Baltimore, A. B., Johns Hopkins 
University, 1880. His principal subject has been History, the 
subordinate. Political Science. His thesis, entitled " Sir George 
Calvert, Baron of Baltimore," has been read before the Maryland 
Historical Society, and accepted for publication. 

Arthur Tagsr, of Georgetown, Ky., A. B., Georgetown Col- 
lege, 1879. His principal snbject has been History, the sub- 
sidiary, Political Science. He submitted a thesis on " State and 
Local Taxation in Kentucky." 

(15) 

Bacheiora of Arts, 

Albert Clayton Appleoarth, of Baltimore, a former student 
of the City College. 

Principal Studies : Chemistry and History ; — German, Mathe- 
matics, and Political Economy. 

Charles Walter Artz. of Hagerstown, Maryland, who pur- 
sued his preliminary studies under Mr. J. T. Cariile. 

Principal Studies : German and Political Science ; — Physics, 
History, French, and English. 

Walter Bubs Canfield, of Baltimore, who pursued prepara- 
tory studies under Mr G. G. Carey. 

Principal Studies : History and Political Economy, and Latin ; 
— French, Greek, and Chemistry. 

Gborob Gibson Caret, Jr., of Baltimore, who pursued his 
preliminary studies with Mr. G. G. Carey. 

Principal Studies : History and Political Economy, and Latin ; 
— Physics, German, and French. 

William Kennedy Cromwell, of Baltimore County, who 
parsoed preparatory studies with Mr. H. W. Luckett. 

Principal Studies : History and Political Economy, and Ger- 
man ; — Chemistry, Latin, and French. 

Charles William Rammelsbbrg Crum, of Jefferson, Mary- 
land, a former student of Franklin and Marshall College. 

Principal Studies: Mathematics and Physics;— English, French, 
and German. 

Harrt Friedenwald, of Baltimore, a former student of the 
City College. 

Principal Studies : Biology and Chemistry ; — French, Philoso- 
phy, and Physics, with English and History. 

William Lindsay Glenn, of Baltimore, who pursued his 
preliminary studies under Mr. G. G. Carey. 

Principal Studies: Latin and Greek; — French and Physics, 
with English, Ethics, and History. 

John Hinkley, of Baltimore, who pursued preparatory studies 
with Mr. G. G. Carey. 



^ Principal Studies : History and Political Economy, and Latio ; 
— German, French, Chemistry, and Physics. 

^ Charles Howard Howard, of Baltimore, who pursued his 
preliminary studies with Mr. W. S. Marston. 

Principal Studies: History and Political Science, and Greek; — 
Pbysics, Latin, and Logic, with English and Ethics. 

John Deerinq Lord, Jr., of Baltimore, who pursued pre- 
paratory studies with Mr. M. A. Newell. 

Principal Studies: History and Political Economy, and Latin; 
— Physics, French, and German. 

Jbrb Williams Lord, of Baltimore, who pursued preparatory 
studies under Mr. M. A. Newell. 

Principal Studies: Biology and Chemistry; — Physics, English, 
and French, with Logic, Ethics, and Psychology. 

William Patrick Lyons, of Baltimore, a former student of 
Loyola College. 

Principal Studies : French and History ; — Latin, Philosophy, 
Physics, and German. 

Edgar George Miller, Jr., of Baltimore, who pursued his 
preliminary studies under Mr. L. V. Tuttle. 

Principal Studies: History and Political Economy, and Ger- 
man ; — Latin, Greek, Physics, and Chemistry. 

William Ridgely Orndorff, of Baltimore, a graduate of 
the City College in 1881. 

Principal Studies: Chemistry and German; — French and 
Physics, Logic and Psychology, English and History. 

George Dobbin Penniman, of Howard County, a former 
stndent of the City College. 

Principal Studies : History, Philosophy, and German ; — French, 
Latin, and Pbysics. 

William H. Perkins, of Baltimore, who pursued preparatory 
studies with Mr. W. S. Marston. 

Principal Studies : Mathematics and French ; — Latin, German, 
and Physics. 

George Clement Stokes, Jr., of Ooyanstown, Maryland, who 
pursued his preliminary studies with Dr. J. C. M. Merillat. 

Principal Studies : History and Political Science, and German ; 
— Physics and Latin, Logic, Ethics, and Psychology. 

William Jones Thomas, of Baltimore, a former student of 
Randolph Macon C6llege. 

Principal Studies : Mathematics and History ; — German, 
Latin, and Physics. 

William Ferdinand Walz, of Baltimore, a graduate of the 

City College in 1881. 

Principal Studies: Greek and Latin; — French, Chemistry, and 
History. 

Frederick Henry Wilkbns, of Baltimore, who pursued his 
preliminary studies under Mr. E. M. Lamb. 

Principal Studies : Greek and Latin ; — German, English, and 
Chemistry, with History and Ethics. 

Georgb WfSHART Edmond, of Portland, Maine, a former 
student of Amherst College.* 

Charles Howard Shinn, of San Francisco, California, a 
former student of the University of California.* 

(23) 

•On these two gentlemon, who had puraued stadles here, th« Boftid of Colleglat« 
AdTinera recommeDded that the degree sboald be conferred extra ordinem, slnee the 
Board had satisfactory evidence of their good attainmenta in many branehea of a liberal 
education. 
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NOTES AND COMMUNICATIONS. 



MATHEMATICS. 

Equations in Matrices. By J. J. Sylvester. 

[Eztnct of • letter from Profeaaor Sylrester to Dr. F. Franklin]. 

I have been lately considering the subject of equations in matrices. Sir 
William Hamilton in his "Lectures on Quaternions" has treated the case 
of what I call unilateral equations of the form 3c* -}- pi + 9 = 0, or z* -f- xp 
+ g = 0, where we may, if we please, rpgard 2, p, g aa general matrices of the 
second order. He has found there are six solutions, which may be obtained 
by the solution of an ordinary cubic equation. In a paper now in print and 
which will probably appear in the May number of the PhiioBopkical Maga- 
sinef I have discussed by my own methods the general unUcUeral equation. 
Bay 

where z, p, 9 ... 2^ are quaternions or matrices of the second order, and have 
shown, by a method satisfactory if not absolutely rigorous, that- the number 
of solutions is <■>• — <^ -h "> that is to say, the nearest superior integer to the 
general maximum number of roots (i<>*) divided by the augmented degree 
(« + l). 

But after I had done this it occurred to me that there were multitudinous 
fiilling cases of which neither Hamilton nor myself had taken account, as 
ex.gr.x*+px= 0, besides the solutions x = 0, i = — p, will admit of a solu- 
tion containing an arbitrary constant, I think ; but that is a matter which I 
shall have to look further into before committing myself to a positive asser- 
tion about it. I have only had time to pass in review the more elementary 
case of a unilateral simple equation, say px = 9, where p, q are matrices of 
any order 6). 

If p is non-vacuous there is one solution, viz.; x = p— 19 ; but suppose p is 
vacuous : what is the condition that the equation may be soluble ? 

1°. Suppose 9 = 0, p being vacuous has for its identical equation pP= 0, 
and consequently we may make x = AP where A, is an arbitrary constant. 

2°. Suppose q is finite and that x = r is one solution, then obviously the 
general solution is x = r 4- ^P. 

We have now to inquire what is the condition that r may exist. I find 
from the mere fiict of x being indeterminate (and confirm the result by 
another order of considerations) that the determinant of 9 + ^P must vanish 

identically ; so that for instance when p, q are of the second order and . ^^ 

are the parameters to the corpus (p, 9), we must have when (2=0, which is 
implied in the vacuity of p, /= and « = 0. The first of these conditions is 
known d priori immediately from my third law of motion ; but not so, without 
introducing a slight intervening step, the intermediate one (I mean the 
connective to d and/, viz.) e^= 0. 

So in general in order that px-{-q=0 may be soluble, i. e. in order that 
pr^^q where p is simply vacuous may be Actual and not Ideal, q must satisfy as 
many conditions as there are units in the order of p or 9, all implied in the fact 
that the determinant to p -}- Ag, where A is an arbitrary constant, vanishes 
identically. When these conditions are satisfied p— ^q becomes actual but 
indeterminate. (This, by the way, shows the disadvantage of calling a vaeuoua 
matrix itideterminatej as was done in the infancy of the theory by Cayley 
and Clifibrd — ^for we want this word as you see to signify a combination of 
the inverse of a vacuous matrix with another which takes the combination 
out of the ideal sphere and makes it actual). 

So in general in order that p- ^q where p is a null of the ith order (t. e. 
where all the (t + l)th but not all the ith minors of p are zero) shall be an 
actual (although indeterminate) matrix, it is necessary and sufficient that 
p -}- Ag, where A is arbitrary, shall be a null of the Same (ith) order. What 
will be the degree of indeterminateness in p- ^q, i. e. how many arbitrary 
constants are contained in the value of x which satisfies the equation px=: 
remains to be considered* 

The law as to the conditions is an immediate corollary to my third law 
of motion, for if px = g then p-\''>.q=zp (1 -|- Ax) ; consequently p -f- '"g, 
whatever A may be, must have at least as high a degree of nullity as p. 
Q. E. D. 

Oxford, April 12, 1S84. 



Note on Peirce's Linear Associative Algebra. 
A. Cayley. 

I find that to the double systems given by Peirce, viz., 
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To show that this is really distinct from (61), observe that starting from 
(6,) and writing 2 = ax + 3y, we have t? = a«x« + ap(xy + yx) + /5y = a'x 
+ aPy, = a{ax + Py) : whence in (61), z=x + Py,P arbitrary, is the only 
idempotent symbol, and y is the only nilpotent s}'mbol. And z having this 
value = X + /%, we have a* = «, ay = y, ya=0, y"=0; viz., in (&t) intro- 
ducing the general symbol 9 in place of x, the system in «, y retains its original 
form ; that is, we cannot in anywise transform (61) into (c/t). I have further 
considered the question in a paper communicated to the London Mathe- 
matical Society but not yet published. 
Cambridge, England, May 12, 1884. 



On the Equations which determine the Axes of a 
Quadric Surface. By W. E. Story. 

[Abatract of a commuuicAtion to the UniTeraitf Matbematical Bocietj, Ma 7 21, 1681]. 

If ui, ui, 1/a, . . . , tin are homogeneous point (or tangential) coordinates m 
an (n — l)-fold space, and 

is the equation of the absolute, where the summation extends to all integral 
values of % and k from 1 to n, inclusive ; the coordinates of the centres (or 
principal sections) of the quadric surface whose equation b 
Puu = ^l^j^oikuiuk =0 (otfc = aid) 

are determined by the equations 

(1) 2t«i*^ = ^St^*'^ > 

being n equations corresponding to the values iE; = 1, 2, 3, . . . , n respectively, 
in which A is a parameter whose value is determined by the condition that 
equations (1) shall be coexistent for some set of values of the u's, i. e. by the 
vanishing of the determinant of the »-th order whose constituents are 
Oik — ^hik. Let 

then QwB = is the condition that the two points (or planes) v and « shall 
be mutually perpendicular and QtaQwr — QrrQica = is the omdition that 
the lines joining the points 11c and or respectively (or the intersections of 
the planes iw and m respectively) shall be mutually perpendicular. Now 
let fi, ri, rt, . . . , r« and v, in, iff , . . . , fff» be any two different sets of solutions 
of equations (1), so that fi and v are different, then 

(2) 2i-«»*»i = H^fiUfVt , ^flonDi = v^fiiuwi ; 

operating on the first set of these equations with 2**'* *"^ ^" *^® second set 
with 2i»* w® obtain, on account of the symmetry of P»» and Qmf» 

(3) Pvi»=f^Q^, PvK=vQ^, 
and hence, sinoe fi and v are different, 

(4) Pnc=0, Q^=Oy 

i, e. any two different centres (or principal sections) of a quadric are mutually 
perpendicular. The axes of a quadric are the lines joining the centres (or 
intersections of the principal sections), and if v, v, <y, r are centres (or prin- 
cipal sections) of which at least three are different, we have, by (4), 

i. e. any two axes of a quadric are mutually perpendicular. 
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Some Remarks on Unicursal Curves. Bj B. W. Davis. 

[Read at z meeting of the University Mathematical Society, Man;h 19. 1884]. 
If from the equation of any unicursal curve 

we attempt to find an expression for A we shall find that it takes the form 

f8(jlJfX3/ 

where the ^s are rational homogeneous functions. 

If the order of the unicursal curve u is n and that of the highest of the 
^8 m, then the curve 9i — M%i or ^ intersects u in mn points ; but as each 
value of A determines but one point on u it must be that mn — 1 of these 
points are the same for all values of u and are among the intersections of ^i 
and ^s. 

If u has double points these must be among the fixed points and the two 
intersections at the double point will only count for one in the determina- 
tion of ^. 

We may say that one intersection has been absorbed by the double point. 
A triple point would absorb two intersections, an r-fold point r — 1 inter- 
sections, but we shall assume that in general a unicursal has no multiple 
points of higher order than the second, an assumption which we shall see 
to be perfectly justifiable. If then a curve is unicursal it is always possible 
to pass curves through all its double points and have the curves determined, 
but no more than determined by their intersections with the unicursal curve. 

Suppose u has ~ D double points, then we have 



n — 1 .» — 2 j^ i».m + ^ 



0) ~- 2 ■-- 2 

which says that the intersections of u and ^, less the number of intersections 
absorbed by the double points of u^ is equal to the number of points needed 
to determine ^. 

But further, ^ must be of an order sufficiently high to pass through all 
these double points and yet not be completely determined, i. «., 



(2) 



» — !.» — 2 



■D< 



m.m-^^Z 



If we solve (1) for n we find 

2n — J 



2 



±il/l + 8A 



2 • 



which shows that D cannot be negative and must be of the form 
This gives in=n — 1-{- k and n — 2 — h 

For the first value of m, k must be zero unless a = 1 or 2, since if a curve 

of the'iath order intersect one of the nth order (m "^ n) in mn ^ 

pointSy the remaining ^ points of intersection are completely 

determined. And for the second value of m, k must also be zero, as the 

addition of (1) and (2) shows that m> n — 3. 

If u break up it must do so in such a way as not to increase the number 

of double points. It cannot therefore break up all into curves of zero 

deficiency, (conies and right lines). All the curves into which it breaks up 

will be of order =^ to, except in the one case where m=:n — 2, and u breaks 

up into a curve of order (» — 1) and a right line which would necessitate ^ 

meeting the line in» — l = m-^l points. Any such curve of order k being 

jt 1 ,k 2 

met by in mi; ^ points will have all of its intersections with 

^ completely determined. 

For instance, suppose that a curve of the 5th order breaks up into a conic 
and a cubic. A second cubic passing through the six intersections of the 
conic and cubic will meet the first cubic in three remaining points, any two 
of which determine the third ; or a quartic passing through the six inter- 
sections of conic and cubic will meet the cubic in six additional points of 
which only five can be taken at random. 

If u has multiple points of a higher order than the second, we can use the 
same construction if through each r-fold point of u we pass p r — 1 times. 
For in so doing it intersects ^ r.r — 1 times as it would in passing through 
r . r — 1 
— 2 double points on u, and upon ^ are imposed 

r--l^. r — 2 __ J _ r^j^---l 
2~ 2 



conditions, the same as would be imposed by passing through — - — double 
points on u. 

Other constructions are allowable however. Thus, if u has an (« — 1)- 
fold point we may take for ^ a line through the (n — l)-fold point and 
meeting the curve besides in one variable point Again if u is of order 2n 
and has 3 n-fold points and one (n — l)-fold point or Lb of order 2n + I and 
has 3 n-fold points and one (n + l)-fold point, it will have zero deficiency, 
and we may take for ^ a conic passing through these four multiple points 
and meeting u in yet one other point. 

Again, we may if there are multiple points of higher order than the second 
always take for ^ a curve of order n — 3 passing through one of these multi- 
ple points of order r,r — 2 times and through the rest r — 1 times. The 

simplest case of this is when we have a triple point and ^ 3 

double points. 

An examination of curves to the 12th order inclusive showed these to be 
the only ways in which we could take ^ for those curves and rendered it 
exceedingly probable that no other solution was possible for any plane curves 
whatsoever. The general proof would require us to show that 

Given 2 < m < n — 3, 

2(r.f — l) = n— l.n— 2, 

— */ i\ TO . TO-f- 3 

2;(r — l) = nTO 2-^, 

.m-i-3 



that then the number of r^a > 



2 



■1, 



or Jr > TOW — 1. 
It was noticed that when we came to curves of the 10th order certain 
arrangements of multiple points appeared which were plainly impossible, 
e. g.f a 7-fold and a 6-fold point would be equivalent to 36 double points, the 
number possible on the curve of 10th order, but a line through them would 
meet the curve in thirteen points. 

Note an the foregoing paper. By G. Biasnro. 

It'may be interesting to note that the theorem for n^fold apace, analogous 
to that made the subject of Mr. Davis's communication, is '' a unicursal curve 
of degree p in a-flat space has J(p — l)(p — 2)n — 2 flats passing through 
n — 2 fixed points on or off the curve and two variable points on it" In 
four-fold space for instance take all the planes through any two fixed points 
and two variable points on the curve, and take for one of the fixed points 
the point at infinity on the fourth co-ordinate axis. Then from this point 
at infinity project the curve, planes, &c, into three-fold space. The curve 
becomes a ciurve, the remaining fixed point a fixed point (the one from which 
we project being lost), and the planes become the lines through one fixed 
point and two variable points on the curve in which they actually cut the 
three-fold space. That is, every one of the singularities in question is pro- 
jected into an apparent double point, and the converse is also true. It ia 
furthermore evident that this same reasoning will hold in general. Since 
therefore a unicursal curve of degree p in three-fold space has J(p — l)(p — 2) 
apparent double points, the proposition is proved. 



Note on Cycles. By A. S. Hathaway. 

[Read before the University Mathematical Society at a meeting held March 19, 18S4]. 

A cycle may be defined as an assemblage of terms such that if all the 
terms are multiplied by any given one, the assemblage remains unaltered, 
the terms being simply interchanged. Examples of cycles are : the four 
fourth roots of unity, 1, — 1, }/ — 1, — V'' — 1 J the two sets of residues of 
15, 1, 2, 4, 8, and 3, 6, 9, 12. 

The existence of cycles depends upon the existence of repetents, or terms 
which multiplied by themselves remain unchanged. In the above exam- 
ples, 1, 6, are the repetents. A cycle is composed simply of roots of repetents, 
i. e., of terms which raised to certain powers become repetents ; or else the 
cycle (which contains all the powers of any given term) contains an infinite 
number of difierent terms. 

K a multiplier b leave one term a of a cycle ctf a^, , . , unaltered, it will 
leave every term unaltered. This is evident from the fact that the cycle 
may be written in the form a.a, a.a^, ... If the multiplier is a member of 

L^iyiLiz-^^vj Kjy "^ta^-J" "^^-.^ ''»ii_>' ^^ ■- '^ 
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the cycle, it is a repetent, for it leaves itself unaltered. A cycle cannot have 
two different repetents, since either of two repetents of a cycle is the same 
as their prodact. The same principle shows that every member is repeated 
exactly as many times as is the repetent. 

The important feature regarding cycles, is that they possess a calculus. 
All possible products between two cycles form a cycle, and may be called 
the product of the cycles. Any cycle which is contained within a given 
cycle is in this sense a divisor of the given cycle ; and its order is therefore 
a divisor of the order of the given cycle. A cycle may be factored corres- 
ponding to any factoring of its order ; and can be resolved in only one way 
into Actors corresponding to the relatively prime factors of its order. 

The index of a cycle is the least power for which every member becomes 
a repetent, t. e., the least common multiple of the indices of the several 
members. The index is a divisor of the order and contains all the prime 
divisors of the order. 

There are many properties of cycles which can be much more readily 
developed from this calculus than in any other way. 



Note on Lines of Curvature. By O. Bibsino. 

f Abstract of a paper read at the meeting of the Uniyeraity Mathematical Association, 
January 16, 1884.J 

Letting z, y, % denote cartesian coordinates and u, t* arbitrary parameters, 
the equations of the developable surface whose edge of regression is the space 
curve 

«=/iW» y=/«W, «=/»W, 

are «=/iW+^''i(tt), 

2 =/,(«) +tf,(u). 
By integrating a simple differential equation the relation between u and v 
which gives the lines of curvature of this surface was shown to be 

. [/'!(«)]'+ [/.(»)]•+[/.(«)]•=«»-«(» + »), 

where c is the arbitrary constant. 



PHILOLOGY AND ABCH^OLOGY. 

On K. Brugmann's recent Grammatical Studies. 
C. D. MoBBia. 



By 



[Abstract of a paper read before the UniTersitj Philological Association, May 2, 1884}. 

An account was given of some recent speculations of K. Brugmann on 
points of Greek grammar ; first as to the use of irdpoc, sans, purdj with the 
present to represent past time. It was shown that the present tense is 
essentially timeless; and that it was this timeless character which gave 
occasion to the employment of the form as the so-called historical present 
and also as a future, when a point of future time is sufficiently indicated by 
some other word in the sentence. The second question discussed was as to 
the existence in languages of the Aryan family of synthetic forms to express 
relative time ; and the conclusion arrived at was that such forms exist only 
in the pluperfect and future perfect in Latin ; being developed there as a 
consequence of the intrusion of the 8-aorist into the sphere of the perfect. 

The third point treated of was the existence in Greek of the two prepo- 
sitions ev and etc, while the Romans contented themselves with a single in 
in both meanings. It was shown that e<c represents a form rvf, which arose 
under the influence of c^, the final sibilant of which, though originally 
having an ablative power, came gradually to lose its significance ; and then 
the constant use in juxtaposition of the notions into and out ofg&ve occasion 
to the assumption of a corresponding form by both prepositions ; just as 
BKiro66u (cK 7ro(J«v) suggested kfitroduv and septenirioncdie occasioned meridi- 
onaUs. The last and longest of the discussions was on the particle apa. Its 
uses were clearly traced, and it was shown that the Lithuanian particle ir 
exhibits a remarkable correspondence with them. Brugmann acquiesces in 
the old connection of this particle with the root of apapianu. It may be 
worth while to give here in outline the uses of Apa (ir) as they are devel- 
oped in thb paper, with a single reference for each. 'Apa expresses 



I. Coincidence or Correspondence. 

(a) in time, Z. 515 : in place, A 149 : in quality, A 158 : in quantity, 

P. 260. 
(6) between chaige and execution, between assertion and fact, B. 16. 
(e) between detailed statement and subsequent summary, T. 158. 

(d) between conclusion and premises, H. 3G0. 

(e) between cause and consequence, A. 56. 

II. Immediate sequence or concatenation, 
(a) in time, B. 103. 

(6) in consequence, 9 397. 

(c) merely in the conception of the speaker, the real order being indif- 
ferent, B. 621. 
These last, however, run*so closely together that it is not practicable to 
classify the examples with certainty. 



A Study of Dinarchus. By E. G. Sihler. 

[Abstract of a paper read before the UniTersitj Philological Association, May 2, 1884). 

Having glanced at some curious analogies in the rhetorical career of the 
first and the last of the ten Attic orators, and having noticed the neglect of 
Dinarchus even in the times antedating Dionysius, the author gave a brief 
sketch of the life of Dinarchus, mainly from Dionysius ; for the data which 
are original in the vUa (in X oratt. vitt.) are loose inferences. Stress was 
laid on the removal of Aeschines from Athens in consequence of the issue 
of Ctesiphon's trial, — ^whereby the most eminent competitor of Dinarchus 
was eliminated from the political and forensic field. It is curious, too, that 
after the Macedonian and oligarchic reconstruction of Athens in 322, Dinar- 
chus did not obtain the franchise ; Dinarchus' appearance against Demades, 
his friendship with Demetrius of Phalerum, and his subsequent banishment 
in the anti-Macedonian reaction of 307 B. C, justify us in making the infer- 
ence that the politician in Dinarchus was well expressed, while he appa- 
rently (fragm. 86, Miiller) was satisfied with the wealth and prestige gained 
by him in a purely professional capacity. 

A number of the more elaborate perioda of Dinarchus were syntactically 
analyzed and anacolutha were pointed out in several of them, the force of 
which observation goes far to vindicate the MSS. reading in two distinct 
passages (c. Dem. 5, i fiov^ — and c. Philoch. § 18 fin. where Maetzner and 
the Zurich editors assume a lacuna). 

In aijvdeoiq a conspectus was given of Dinarchus' use of hyperbaton and 
of the postponement and emphatic position of telling words and phrases in 
the Demosthenean vein, also of Xif <c KaTearpafifiivTj^ of dvcd/irXiiHytc, and of 
deivdrtf^ A^^ewf, t. e. the choice of strong or strange expressions. In the range 
of vituperative epithets it was shown through a parallel with Aeschines 
that Dinarchus remained entirely within the limits of established tradition. 
Considerable skill was conceded to Dinarchus in his manipulation of 
anaphora in the frequency of which he goes beyond both Demosthenes 
and Aeschines. Finally it was shown that there is little originality in 
Dinarchus* choice of ideas and rhetorical argument. 

The endeavor was made to give everywhere a tolerably exhaustive con- 
spectus of passages illustrating the several points of rhetorical analysis. 
(This paper is the expansion of an essay prepared for the Johns Hopkins 
Philological Seminary, during the session of 1877-78). 



Parallelism in Beowulf. By C. B. Wbight. 

[Abstract of a paper read before tbe Univenity Philological Association, April 4, 1884]. 

The parallelistic feature of Anglo-Saxon verse is in no respect a growth ; 
a perfected tendency is coexistent with the earliest poetic impulse and it 
permeates the poetic mass. In the Beowulf saga the phenomenon is as 
finished as it is frequent ; at the close of the tenth century it is still finding 
vigorous expression in the story of Byrhtnoth's death. In the absence of 
adequate treatment of so marked a jjoetic factor, the paper seeks to indiKxte 
the parallelistic scope by a detailed examination in Beowulf of its first 500 
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Sjnonvmoas parallelism, in its various modifications, embraces a m^oritj 
of the completed forms ; a type is furnished by vv. 124r-5 : 
. . . thanon eft gewfl.t 
hd*^ hr6mig td htlm faran, 
mid thaere wal-fylle wtca ne6san. 

Parallel istic antitheses is of comparatively rare occurrence, the Anglo- 
Saxon mind, uninlluenced by external usages, being but little in harmony 
with adversative forms. The present section contains but three genuine, 
antithetically balan.-ed parallels, viz.: vv. 20-23, 109-10, 183-8. Through- 
out the body of Anglo-Saxon verse, a majority of these rare antitheses appear 
to be connectel with the antithetical ideas involved in future reward and 
punishment ; the exceptional occurrence of five examples in the first 75 
verjjes of Genesis apparently results from the nature of the subject — the 
original glory of the fallen angels and their condemnation to the abodes 
of hell. 

S VM' (^u^J^^} verb, modifier), be the normal form of a parallel- 

istic couplet, it cannot be questioned that (B) < c/y\vp involving the sup- 
pression in the second member of a verb synonymous with that contained 
in the first, is subjectively legitimate as well ; c. g.y vv. 55-6 : 
. . . fader ellor hwearf, 
aldor of earde ... 
Disintegrating the second member still farther we enter the region of 
synonymous words and phrases. Two forms result, (C) < g/y]Lf^ or < A^vVlVf* 
acTOrding as the remnant of this mutilated second member is synonymous 
with the subject or with the modifier of the first ; these two forms are shown 
rcsi)ectively in vv. 349-50: 

wiis his mdd-scfa manegum gecy'^ed, 
wig and wts-ddm : . . . 
and w. 119-20: 

. . . sorge ne cii15on, 
won-sceaft wera. 
We have clearly passed the limits of parallelistic form ; have we passed 
the limits of parallelistic tendency ? The formulated series, (C), (B), (A), is 
a uniformly progressive one ; shall we go too far in assuming that its various 
factors, (C) as well as (A), are the outgrowth of a single predilection ? 



On the Dialectic Equivalence of n to « in Proto- 
Babylonian. By Carl F. Lehmann. 

[Abstract of a paper read before the Society for the Study of Shemitic Philology, March 
24. 1884J. 

There are two cases in which the equivalence of n to J in Proto-Baby Ionian 
seems certain : 

1. SumerianSsr; Akkadian ner (Assyrian iarru) " leader," " king." Also 
in: Sum. hir^mxd: Akk. ner-gat "king," "ruler" (literally "being leader"). 

2. Sum. a-i-ira: Akk. a-nera "to lament" (probably a compound of o 
"water" and ii-ir "to lament," "to sigh"). 

W. A. I. IV. 9, 32a mun-gi-ei, upon which the assumption of a third case 
(Sum. geij Akk. gen) had been baaed is now differently explained by Dr. 
Hommel in Die Semitischen V biker und Sprachen, vol. I, page 511, line 3 flf. 

This correspondence was first pointed out by Professor Haupt (see "2)«r 
KKUinschrifiliche Sintjiuthberieht" page 25, note IG and the passages quoted 
there). It is unexplained as yet (cf. Hommel : "i>iVj SemitMchen Viilker und 
Spracherif** vol. I, p. 289). The following suggestions may perhaps be found 
acceptable : 

Traces of Rhotacism appear in Sumero-Akkadian, Akk. &ei and ier to 
sigh^ e-ei and e-ir. Ass. bak&f to weep. (Haupt, KeUschrifitexie /, p. 36, 
Nos. 865, 866). If then r is 'assumed as an intermediate stage between i 
and fi, the only difficulty, that remains, is that of arriving at n from r. 

A certain relation between n and r must have been assumed by those 
who admit the interchange of these two liquids in consequence of dissimila- 
tion, as in Aramaic UrSn for Unin (Hebr. i5nayim), Lithuanian Mangarytd for 
Margarytd, 

Moreover there is no organic diflficulty in the formation of a nasal r. — In 
Proto-Babylonian a phonetical correspondence of n to r can be shown : The 



word for "plantation," "garden" is gan as well as kar; both appear in 
Assyrian as ginA and kird respectively. 

Furthermore, the Assyrians pronounced the name of the city, called Erech 
in the Old Testament, Uruk. In Akkadian its name is, as a rule, written 
ideographically, phonetically only once : vrnu-^= Unug. Variations in the 
Akkadian pronunciation of this word cannot, therefore, be directly traced. 
It is highly probable, however, that in parts of ancient Babylonia the pro- 
nounciation was really Urugf whence the Assyrian form is derived. (See 
A. S. K. T. 1, p. 19, Nos. 330, 331, and compare especially 334.) 

There is nothing, then, to prevent the conclusion that a nasal r forms 
the intermediate stage between I and n. 

As variations do not occur in the two dialects alone, but also within each 
one of them (cf. Akkadian ner and i:i in comparison with Sumerian ier 
in a-sera), we possibly have to do with original coexistence, and not with 
the development of one form out of the other. 

The two words discussed here, show the correspondence of n to it in the 
beginning of a syllable and end in r. Dissimilation may therefore be the 
reason of the non-appearance of the intermediate form with r. 



Rhythmical Pronunciation of Greek and Latin Prose 
and a few remarks on Accent. By 0. W. E. Millie. 

[Abstract of a paper read before the Uoiversity Philological AsBociation, April 4, 1884], 

By the rhythmical pronunciation of any language is meant its pronun- 
ciation as regards the ictus (stress) or ictuses of its words, when pronounced 
alone or in combination with other words. It is called rhythmcal because 
on it rhythm in versification depends. This paper endeavors to point out 
the principal features of the correct rhythmical pronunciation of Grreek 
prose, and to give some suggestions in regard to that of Latin ; a few remarks 
on accent are added. 

We postulate the principle that the versification of a language must be 
in accordance with the nature of the language. This amounts 4o saying 
that ictus in verse must depend on the same principle as ictus in prose. 

We consider : 

I. Greek. — It follows from the above postulate that the Ghreeks were able 
to read their rhythms correctly without a knowledge of the scansion. If 
this is true, the Modem-Greek method and the English method of pro- 
nouncing the prose of classic Greek are absolutely wrong, since, when 
applied to verse, they will not, except in very rare cases, enable one to read 
a single line of poetry without violating the rhythm. 

The question now arises as to how we are to get at the correct pronuncia- 
tion of classic Greek prose. We have seen above that ictus in verse is 
governed by the same principle as ictus in prose. Hence, if we know the 
principle that governs ictus in verse, we know that which governs ictus in 
prose. Now the fundamental law of Greek rhythm was found upon inves- 
tigation to be the following : A long syllable either preceding orfdhmng a single 
short syllable or two {not more) short syllableSj must have the ictus. This rule has 
no real exception in the ordinary rhythms, the only violation of it, occurring 

in the highly artistic form of the Dochmiac : > •' ' — ^^| — ^A. Here the 

first long is followed by two shorts and ought to have the ictus, which it 
would certainly have in prose. To the other parts of the rule, no excep- 
tions are known to us. This fact seems to be a corroboration of the state- 
ment that Greek is an iambic language. It may account for the absence of 
the following four forms of the dochmiac : 

--! — >|-A 
>i — >I~A 
-!— '>!— A 

The following law, depending upon the one given above, embraces the 
theory of the irrational long : 

An ictus-lacking long syllable either preceding or following an ictus-bearing long 
is irrational. 

These two laws may be summed up in the following general law : 

A lortg syllable either preceding or following a single shorty an irrational long^ or 
two {not more) short syUabUSf must have the ictus. 

Apply these rules in the pronunciation of Greek prose and yon will 
approach very closely the rhythmical pronunciation of the ancient Greeks. 
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n. Latin. — In the case of Latin, it is still an open question whether the 
system of versification embodied in the large mass of their poetry is indige- 
nous or merely an imitation of the Greek. All indications seem to point to the 
former. The versification of Plautus and Terence is so very distinct from 
the Greek that it is very difficult to see how it could be an imitation of it. 
Excepting, perhaps, that part of the fundamental law of Greek rhythm, 
which prescribes that a long followed by a single short must have the ictus, 
every other part is very frequently violated. To get an idea of the striking 
difference between Latin and Greek versification, one need but write out 
the scansion of fifty senarii of Plautus or Terence and compare them with 
fifty senarii of Aristophanes similarly written out. A marked characteristic 
of the Latin is the irrational Anapsst >!'>-'>. Another feature not to be 
overlooked is the remarkably frequent concurrence of word accent (pitch) 
and verse ictus (stress). This latter phenomenon would tend to show that 
in prose too, the concurrence of word accent (pitch) and word ictus (stress) 
was very frequent. Upon the whole, it is probable that the Latin language 
represents a state of transition from what is commonly called a quantUive 
language to what is commonly but incorrectly called a rhythmical language. 

The only way to get a satisfactory and the quickest possible solution of 
this difficult problem is for one competent person to investigate the whole 
field of Latin versification and not limit himself to a special study of the 
Satumian Verse, or of Plautus, or Terence, or, in short, of any single author 
or single rhythm. 

Bemarh on AccetU. — There are four factors which enter into the pronuncia- 
tion of a syllable; viz., quality, quantity, stress, and pitch. Now, since 
accent is independent of quality, quantity, and stress, and since the Greek 
names of the accents show their connection with pitch, we have adopted the 
theory that was proposed years ago, that accent is pitch ; but it is not a 
musical pitch, such as is produced by the voice in singing. 



On Inchoative or N- Verbs in Gothic and other Ger- 
manic Dialects. By A. E. Egqe. 

[Abstract of a paper read before the UniTeiBity Philological Aasociation, May 2, 1884]. 

This paper was an attempt to point out the fundamental difference in 
Grothic and Scandinavian between the inchoative verbs, and passive and 
neuter verbs, as well as a criticism of several inaccurate statements and 
mistakes in regard to the subject in various English and German text-books. 
Thus, on p. 336 of Morris and Skeat's Spec, of E. E., R. II, in a note to 
1. 179 of "The Bruce," the editors say: "The introduction of the letter 
n renders a verb intransitive in Moeso-Gothic, Swedish, &c. Thus we have 
Sw. vaka^ to watch, vaknOj to awake." This is inaccurate and misleading. 
The verb quoted, vaka, is itself intransitive, and the adding of an n can 
therefore not make it intransitive ; but this n makes verbs inchoative^ chang- 
ing the meaning in the case of vaka and vakna from " to be awake " to " to 
become awake," and when used to form verbs from adjectives, it signifies 
the entering into the state or quality expressed by the adjective (cf. hvUnOy 
^ukna). Another misleading statement is found in Skeat's Etymol. Diet., 
in the otherwise valuable note to the word awaken. Mr. Skeat says : " In 
this suffix [i. e. -nan], the first n is formative, and conspicuous in both 
Moeso-Gothic and Scandinavian, in which language it is used to render a 
verb intransUive or re/fexiw." Some examples were then given to show the 
difference between inchoative and passive verbs in Danish. Thus the in- 
choative vaagne can only be used when no agent is expressed, or when the 
instrument or cause is a dead thing or a force (aliqva re), while the passive 
vakkes may be used either with a person [ah aliqwo) or thing (aliqua re) as 
the logical subject Thus I may say either jeg vakkes or vaagner of stormen, 
of tordeneny but only jeg vakkes qfmin broder, not jeg vaagnede of min broderf 
This is a pervading principle in the Scandinavian languages, and it applies 
equally well to Gothic, which is exceptionally rich in »- verbs. W. Braune's 
statement (on p. 75 of his Goth. Gram.) is therefore unsatisfactory, as it 
does not indicate clearly enough which are the more truly passive, the 
n-verbs or transitive verbs in the mcdio-passive voice. The false definitions 
of gadatUhnan by Braune (p. 76) as = " to be killed," and of gawaknan by 
Skeat (Moeso-Goth. Gram, and Glos., and Spec, of E. E., Pt. II. under 
valknyt and wake) as = " to be awake " were referred to and corrected. 

A full list of all Gothic nan-verbs was presented, together with references 
to the places where each occurs, and parallel forms from Old and Modem 



Norse. The great majority of them (about |) ^^ ^^boadve, while the few 
others are simple neuter verbs, at least as regnTOs Oiq examples in which 
they occur. In regard to infeinan and uskeinan, which by J. Grimm and 
others are classed with the inchoatives, the fact was pointed out that in 
every inchoative verb in Gothic (with the single exception of gahcvsAx^sxs^ 
and Scandinavian, there is a consonant before the n, which, besides what 
W. Braune states (p. 75, n. 2 of his Goth. Gram.), might be regarded as an 
additional reason for not referring these verbs to the class of inchoatives. 
Fraihnan and mauman (A. S. frignan, meoman) were thought not to belong 
here because they form their pret. and p. p. as strong verbs, while all 
genuine inchoative verbs are weak. 

In regard to the note by Gabelentz and Lobe (II*, p. 138, 3, n. 1) where 
they say : " Oft kommt das Passivum neben diesen Wortem dritter Conju- 
gation von demselban Stamm vor, ohne dass ein wesentlicher Unterschied 
nachgeweisen werden konnte," etc., and adduce several examples to prove 
their theory, the belief was expressed that in each case a distinct difierence 
must have been felt by the Gothic language-user, and in regard to most of 
the examples quoted in the note referred to, an attempt was made to show 
what this difference is. Thus, to take one example, it is quite easy to feel 
the difference in meaning between the two verbs in Christus mhjada (1 Cor. 
15, 12), "Christ is preached," and usmhmdda thata waurd bi ina (Luc. 5, 15), 
" the fame of him went abroad " (the Greek in the first sentence has tofpifaaerai, 
in the second dtripx^ro). If the last sentence had been " the fame of him 
was noised abroad by the people," the Gothic could not have been ttsmSnMa 
thata waurd bi inafram thizai thvadai but the passive of usmirjan would have 
been used. 

A list of Norwegian n-verbs was given together with a brief statement of 
the formation and use of n-verbs in the Scandinavian languages. In regard 
to Anglo Saxon the statement was made that it must also once have had a 
distinct class of verbs of this kind ; but the introduction of an i orj after the 
n, making them look like verbs in -jan or -njan, where j and not n is the for- 
mative element (cf. dfnianj beaenianj etc.) seems by analogy to have brought 
about a corruption of meaning as well, rendering most of them transitive. 
Here we find perhaps also the explanation of the fact that in mod. Eng. all 
verbs in -en, whether lineal descendants of old inchoative verbs or new for- 
mations made on the analogy of these, are one and all factitive. A list of 
inchoative verbs in Anglo-Saxon and Early English was given, together 
with a number of references to places were they occur. 

The name " inchoative," which is used only by Wimmer (Altnordische 
Gram., iibersetzt v. E. Sievers, p. 127 top), was regarded as a better name for 
n-verbs than either " intransitive " or " passive," used by other authors, as 
it is evident that the majority of the verbs in question are strictly s{)eaking 
neither, but answer in meaning very closely to the inchoative verbs in Latin 
and might with the same right as these be called inchoative. 



The City of Harran : Notes on its Name and History. 
By C. Adler. 

f Abstract of a paper read before the Society for the Study of Shemitic Philology, Dec- 
ember 13, 1883]. 

The Biblical Harran, KAp/itat, Carrae, a locality famed for the defeat of 
Crassus, has always been a place of peculiar interest. The early Hebrew lexi- 
cographers are silent about it. The more modem ones (Gesenius and Furet) 
derive the name from inn, "to scorch, to burn." But Harran is not a 
scorched, biumt place. The Biblical reference to wells, etc., the character 
of the place as a station for caravans, a market, or both, Pliny's description, 
and the reports of travellers like Chesney, serve to show that Harran was, 
at one time, one of the most flourishing cities of Asia. In a communication 
to the London Athenaeum (April 19, 1862), Sir Henry Rawlinson suggested 
that the name of the place was derived from the Assyrian word for road 
harranu, and based his argument on the well-known character of the place 
as a public highway. This has finally been adopted in the 9th edition of 
Gesenius (Miihlau & Volck) as a possible derivation. Harran is mentioned 
seven times in Genesis, in II Kings 19:12, do. 37:12 and Ez. 27:23; 
Ptolemy, Strabo, Chwolsohn, and Dean Stanley all practically agree as to its 
location. They place it in about latitude 36°, in Mesopotamia on the river 
Belik, identifying it with Greek Kapl>ai. Dr. Beke, as early as 1834, 
doubted this, and from November, 1861 through to May, 1862, a con- 
troversy raged on the subject in the Athenaeum, Prof. Porter, Dr. Beke and 
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Sir llenry Rawlinson taking part. We can, however, conclude with Dean 
Stanley that this discussion left the question where he found it, and that no 
aigumenta have been advanced to cause us to abandon the above mentioned 
location of Harran. 

A diligent search among early Jewish writers was not rewarded by the 
discovery of any traditions concerning the place. The Syriac Chronicle 
contains a legend that the city was founded by Arpahschad, the grandson 
of Xoah. According to one of the Arabic Chronicles, Laban built the town. 
Yaqut asserts that it was the first place built after the flood. Judging from 
the Biblical account alone, we would conclude that Harran was a very 
^eient city. There Terah died. There Abraham stayed, and he came 
away with an increase of property and especially slaves, a circumstance that 
has led many to infer that Harran was a slave market. Jacob fied thither 
to Laban. After this we lose sight of it until the time of Hezekiah when it 
is taken by the Assyrians. Again it passes out of sight, though Chesney 
asserts, without giving his authority, that Alexander the Great passed 
through the town during his campaign in Asia, until we find it appearing 
in Roman history (Plutarch, Ammianus and Dio-Cassius) as the scene of 
the annihilation of the army of Crassus. Under the Empire we find that 
Carzicalla was assassinated on the road from Edessa to Carrae, whither he 
was going to worship the moon-god. In more modern times the place is 
noted for its obstinate adherence to paganism. The Christians were few, 
and we find several of the Christian Bishops speaking of the people 
as a godless race. As late as the Vlllth century, according to Abu 
Jusuf el Qathi, it was customary to offer human sacrifices. The victim 
was generally a man of good reputation and handsome appearance, and 
after the sacrifice his head was cut off and used as an oracle. It is difficult 
to make any definite statements concerning the inhabitants of Harran. 
ChwoLM>hn and Sir Henry Bawlinson are inclined to think that it was 
inhabited by 0^03, an Arian or Iranian race, whom the former identifies 
with the Kurds. Rawlinson finds some difficulty in identifying the onoa 
with the 'X.aXdaloi^ though, as everyone knows now, the interchange between 
8 and I is one of the commonest of the Assyrian phonetic laws. 



Christian Mosaic-painting in Italy (xv to xiv Century). 
By A. L. FaOTUiNQiiAM, Jr. 

[.\b8tract of a paper read Iv^fore the Univeraitj Archceological Society, May 9, 1884]. 

Mosaic-painting from its permanent and unchangeable character is one of 
the most valuable branches of Christian archaeology. Of the three kinds 
used by the Romans — the (ypus sedihy teaMlUUum and vermietikUum — the latter 
only was used for wall-mosaics, which are here in question. This species 
was formed of minute cubes of marble, composition or glass paste, of innu- 
merable shades. The artificially-made cubes came more and more into use 
after the fifth century. The artist himself made his cartoons, selected his 
cubes, drew his outlines on the wet mortar and then filled them in accord- 
ing to his colored design. Christian art very early made use of mosaics : 
numbers existed in the catacombs of Rome and Naples belonging to the fourth 
and fifth centuries. When Constantine caused magnificent basilicas to be built 
throughout the Empire, mosaic-painting, which unites perfectly with archi- 
tecture, was employed almost exclusively for their decoration. The two 
great schools which then arose in Italy were those of Rome and Ravenna : 
both preserved much of the classical style down to the sixth century. In 
Rome this was combined with a strong naturalLstic tendency, while in 
Ravenna there were two currents, the Latin and the Greek, the latter of 
which finally prevailed at the time of Justinian. Other schools of minor 
importance were at Naples, Capua, Milan, and Vercelli. The iconoclastic 
movement caused an influx of Greek artists to Rome, where among their 
Bchol-irs there arose an Italo-Byzantine style of mosaic-painting which 
became debased and died out in the ninth century. 

After a blank of about two hundred years a revival of mosaic-painting 
took place in Italy : this was due to the importation of Greek artists, some 
of whom were established at Monte-Caasino (in 1066) and others at Venice. 
The Greek influence produced different effects according to the schools it 
affected : in Sicily the style was more oriental, in Rome more blended with 
classical reminiscences, in Venice more energetic and varied, yet predomi- 
nantly Greek. At Rome the school of the so-called Cosmati marked a 
revival of the mosaic art, preceding the Tuscan, and produced works of 



great interest. The Tuscan school was derived from the Venetian and took 
a prominent part at the time of the great revival in painting at the close of 
the thirteenth century : the works of Jacobus Torriti in Rome and those in 
the Baptistery of Florence are worthy of admiration. Although such great 
artists as Cimabue, Duccio, Gaddo Gaddi and even Giotto were mosaicists, 
yet the new departure taken by Giotto gave such a preference to the more 
naturalistic form, fresco-painting, that mosaics rapidly fell into disuse, and 
the mosaicist, from being an artist, fell to the rank of a mere artisan to 
whom designs were furnished by painters of note. This kind of work 
flourished in Rome and Venice for several centuries. 



BIOLOGY. 



The Significance of the Larval Skin in Decapods. 
By H. W. Conn. 

[Abstract of a paper in the Studietfrom the BMogieal Laboratory^Yo], III, No. 1, March, 
1881, with two plateaj. 

The article contains a discussion of the phylogenetic significance of the 
peculiar structure enclosing the emhryos of vertebrates known as the larval 
skin. This skin, being probably of no physiological importance, is, there- 
fore, particularly valuable in its morphological significance. A number of 
new types of larval skin are described ; (Callinectes Sesarma Pinnotheres) : 
and it is shown that there is a complete and graduated series beginning 
with a form like Panopeua, where the larval skin is a highly complex 
structure with many feathered spines and ending on a form like Pinnotheres 
where the cuticle is nothing more than a larval covering with no spines. 
In general also it is found that the more complex larval skin is found 
in crabs, which stand low in classification, while the simple larval covering 
is found in more highly organized Brachyura ; a condition of things just as 
we should expect from the consideration that this structure represents the 
eodysis of some stage in the crab development earlier than the zoea. It is 
further shown that such an earlier stage was probably a protozea and that 
we, therefore, have here strong evidence that this stage was formerly 
included in the ontogeny and therefore in the phylogeny of the Brachuray. 
Finally, it is argued that evidence is here obtained tending very strongly to 
show that the Decapod zoea is simply a larval form which has never been 
represented in the phylogenetic history of the group, contrary to what has 
been claimed by Miiller, and later in a different form by Balfour. 



On the Life History of Thalassema. By H. W. Conn. 

[Abstract of a paper in the Studies from the Biological Laboratory^ VoL III, No. 1, 
March, 1884, with one platej. 

The article contains a brief account of the more important points em* 
bodied in a larger paper not yet published. They are as follows : 

1. Origin of ova and spermatozoa as modified peritoneal cellB, their growth 
in the body cavity as independent cells, and their preservation in a sex- 
ually mature condition in the sexual pouches. 

2. Protrusion of two polar globules exhibiting a rhythm similar to that of 
the segmenting ova. 

3. Segmentation, which is perfectly regular, forming an exception to Anne- 
lids in general. 

4. Formation of gastrula by a typical invagination. 

5. Early appearance of a preoral band of cilia, and its subsequent disap- 
pearance and replacement by a row of longer, more powerful cilia. 

6. The transformation of the gastrula into the trochosphere by a peculiar 
method of growth. 

7. Origin of mesoderm is two-fold and the segmentation of mesodermal 
bands. 

8. Origin of ventral nerve chord from the ectoderm as a bilateral struc- 
ture. 
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The Coagulation of Blood. By W. H. Howell. 

[Abstract of a paper read at the meeting of the Univeraity Scientific Association, 
April 2, 1881]. 

According' to the theory of Hammarsten the fibrin of coagulated blood is 
formed from the fibrmogen alone of the plasma under the influence of the 
fibrin ferment. While according to the older, and, at present, more gene- 
rally accepted view of Schmidt, paraglobulin or fibrinoplastin is a necessary 
factor in the formation of fibrin. 

Hammarsten's experiments were made upon the blood of mammals, and, 
so far as I know, have never been corroborated by any other investigator. 
A desire to test the correctness of Hammarsten's theory upon one of the 
lower animals led me to a series of experiments upon the blood of the 
terrapin, similar to those made bj him upon the mammal. The blood was 
received directly into a glass cylinder packed in ice, and allowed to stand 
for one or two days. At the expiration of that time the corpuscles had 
settled to such an extent that a quantity of clear plasma equal to about 
two-thirds of the original bulk of blood could be siphoned off. This 
plasma was filtered, to free it from white corpuscles, and the fibrinogen 
then precipitated by the addition of an equal volume of a saturated solution 
of NaCl. The precipitate was filtered off, dissolved in dilute NaCl 
solution, and the process of precipitation repeated three times in all. The 
final precipitate was dissolved in distilled water, and gave a solution of 
fibrinogen which contained not a trace of paraglobulin. When an aqueous 
solution of ferment, prepared by Schmidt's method, and likewise entirely 
free from paraglobulin, was added to the fibrinogen a firm dot was obtained 
in all cases. The amount of fibrin formed from the fibrinogen under the 
action of a powerful ferment was, according to one experiment, 09 per cent. 

The solution of fibrinogen was sometimes slightly opalescent, sometimes 
perfectly clear. When heated to 56® to 60** C. a complete coagulation 
occurred, the liquid when filtered from the finely granular precipitate and 
boiled, showed, usually, not the slightest opalescence. In some cases a very 
faint cloudiness was observed. The action of my fibrinogen solution differs 
markedly in this respect from that obtained by Hammarsten from the 
mammalian blood. According to him only a portion of the fibrinogen, 65 
to 91 per cent., coagulates at this temperature, the remainder staying in 
solution as a new globulin, and coagulating at a temperature of from 64® to 
65® C. 



On the Molluscan Gill. By H. L. Osborn. 

[Abstract of a paper read before the Unirersity Scientific Aasociation, Mai^h 5, 1884 J. 

Peck and Mitsukuri have elucidated the Lamellibranch gill and given 
reason for believing that it is not, primarily, the highly complex organ it 
is in most of the present Lamellibranch forms but that this complexity is 
secondary ; that in its simplest form, as shown by its comparative anatomy 
in adults and by its embryology, the gill is to be considered as a row of suc- 
cessive folds of the inner wall of the mantle entirely free from one another. 

Studies of the prosobranch show that we have here a form of gill which 
is almost precisely like that which we must consider primitive in the Lamel- 
libranch. Fusus, Neverita, Littorina, Eurosalpinx, Segaretus, Crepidula are 
all very closely similar. Their gills consist of a row of plates which are folds 
of the inner wall of the mantle hanging down freely into the mantle cavity 
where they are bathed continually with water. Such a form of gill is the 
form almost universally present in a very large majority of the prosobranchs. 
Its larval history shows that it ari.ses as a series of ridges in the mantle-wall 
which increases its surface and its later history is briefly, a direct growth into 
the very simple adult condition. The habits of the creatures, locomotive 
and aquatic, as we should suppose those of the earliest ancestors to have been 
would tend to preserve the gill in its primitive condition, while the seden- 
tary habits of life which have been adopted by the Lamellibranchs indicate 
that we must expect in their organization to find many special adaptations. 
It is therefore thought that in this resemblance between the gilLs of the 
prosobranchs and the least Specialized gill of the Lamellibranch we have 
additional ground for the view which has been suggested by Brooks and 
Lankester (Article " Mollusca *' in Encyclopedia Britaunica) in opposition to 



all text-book doctrine that the Lamellibranchs are not the ancestors of the 
gasteropods but are degraded forms that have originated from the gasteroixxi 
stock if not actually from any cephalous mollusk. 



HISTORY AND POLITICAL SCIENCE. 
Congressional Government. By Woodrow Wilson. 

[Abstract of two papers read before the Seminary of Historical and Political Science, 
May 9 and 16, 18d4]. 

These two papers constitute the first two essays of an extended study of 
Congressional as contrasted with Parliamentary government. In the first 
paper, which is introductory to the more special and technical chapters 
which follow it, those tendencies of constitutional construction, those pre- 
cedents of actual governmental practice, those phases of national thought 
upon questions of administration, those conditions of society, and those 
indications of future development were brought together which have caused 
the original, ideal balances of the theory of the Constitution to give place 
in the actual conduct of the federal government to a constitutional system, 
which, much broader, even in principles, than the Constitution itself— 
though still resting firmly upon that Constitution as its foundation, — knows 
the federal government, not as a power coordinate with the State govern- 
ments, but as a power greater than they, both actually and potentially, and 
Congress as supreme director of national policy, to the overshadowing of 
both the prerogatives of the Executive and the privileges of the Judiciary. 
Under such a system Congress is, of course, properly the central figure of 
constitutional study. To know its methods of procedure and its ways and 
means of overseeing and directing the course of aflJdrs is to know the most 
essential machinery of our national government; and, in order to know 
these things, one must see Congress from the inside. 

In the second paper this inside view of Congress was exhibited in a 
sketch of that device of organization whereby the House of Representatives 
divides its work, and its functions of deliberation, amongst more than 
forty Standing Committees to whom go, as of course, all bills introduced, 
from whom emanate all the propositions that are vouchsafed consideration 
or advanced to action, and in whose hands, consequently, are the direction 
of business and the control both of debate and of conclusion. The peculiari- 
ties of this plan of Committee government were emphasized by extended 
contrasts with that other system of government, called " parliamentary," in 
which the powers given the Committee of the House of Representatives are 
conferred upon ministers who are also the advisers of the Executives ;— 
a system which may be said to be the prevailing governmental fashion of 
the world. Of this system the British House of Commons is, of course, the 
parent type, though for the purposes of this essay, and for the sake of more 
varied illustration, the French constitution was put by the side of the 
British as a leading example of that plan whereby the heads of the E^^ecH- 
tive departments are made the leaders of the legislative majority, thereiby 
securing a government characterized by free debate and a well-defintd 
party policy. Parliamentary government is direct party government, 
Congressional government, indirect ; in the one, responsibility rests upon a 
compact ministry all of one party, in the other, upon a disintegrate ministry 
of Committees which are made up of members of both parties and all factions, 
and which, unlike the ministry of the other system, do not come into direct 
contact with the practical affairs of administration. In the one the best, 
the picked men, lead ; in the other, all, the weakest as well as the best, have 
a hand in leading, every member of the House being a member of one or 
other of the Standing Committees. In Congressional government, more- 
over, the decisive contests of legislation take place in the privacy of Com- 
mittee rooms, whilst under Parliamentary government those conUsts of 
necessity take place in public, upon the floor of the legislative body. 
Unlike, however, as these two systems are, they are kin in representing a 
common eflTort to set up some such "legislative commission" as J. S. Mill 
proposed, whereby a numerous assembly, itself radically unfit to make good 
laws, can get good laws made. We have more than forty such commisejions ; 
Great Britain, only one. 
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County Government in Virginia. By E. Inolb. 

[Abstract of a paper road at a meeting of the Univeralty Ubtorical and Political 
Science AsaociatiOD, April 18, 1884J. 

Notwithstanding instrnctions to governors for setting up difTerent forms 
of government in the colony, no county was created before 1630. The 
unsettled condition of the public mind, the gathering together of people 
into " great families," after the Indian massacre, caused extensive powers to 
be granted to the commissioners, who combined in themselves military and 
civil jurisdiction. But in 1634 there were created eight shires which were 
to be governed as shires in England with lieutenants, elected sheriffs, ser- 
geants, and bailifls. That these counties as a rule were named from and 
embraced local settlements is a curious phase in our institutional history, 
for it was nothing more or leas than towns growing into counties. 
Planting was originally along the rivere and was confined to a small area. 
As Indian panics became leas frequent, people ventured forth beyond stock- 
ades, and gradually went away from the towns. New planters cime in and 
settled at once in remote parts. Population thus l)ecame too scattered to \ye 
ruled by a few mil'tary leaders. The complications arising from new 
conditions, — the impt rtation of servant^ the introduction of negro slaves, 
and the settling of new land, necessitated a court and public functionaries to 
secure harmony. The wislies of the original settlers had great influence in 
the selection of the sites for court houses, so that in the older counties some 
inhabitunts were often greatly inconvenienced by having to tmvel many 
miles to attend court. In the newer counties attempts were made to place 
the court houses as near the centre as {lossible; but as long as population 
remained in ds-montane regions, there was a tendency to seek the river 
banks for sites. The great point to be remembered is that, at first, counties 
were the outspreading of towns, not that towns, as later, were the aggre- 
gation of the people in a county seeking a place for the transaction of 
business. The rest of the paper was devoted to a study of the militia, 
county courts and their officers, and the other institutions of the county. 



Samuel Adams, the Man of the Town-Meeting. 
By James K. Uobmeb. 

[Abstract of a paper presented to the Seminary of Historical and Political Science 
April 4, 1881]. 

In New England, strong Celtic and, of late years, French Canadian ele- 
ments have affected in many parts the character of the Town-Meeting. To 
study it, therefore, at its most characteristic stage, we must go back from 
the present. We must take it, too, at a time when the country had become 
in a measure developed. The intermediate epoch is that of the Revolution. 
Precisely then it is tliat we can, to most advantage, examine the American 
folk-mote. The town especially deserving of study is Ik»ston. There the 
Town-meeting was most vigorous ; the folk who carried it on were more 
numerous and intelligent than elsewhere; the events that flowed from its 
activity were the most momentous ever proceeding from such an origin. In 
the whole history of the Anglo-Saxon race, in fact, there have been no such 
intercHting manifest^itions of the Folk-mote as in the Koston of the Revolu- 
tion ; from it came the independence of America. In the Revolution, 
Massachusetts led the thirteen colonies; lioston leil Massachusetts. Who 
led the town of Boston? There are several conspicuous figures, men who 
through ability and character had influence in the town-meeting ; but the 
controlling-min<l was that of Samuel Adams. Others surpassed him in 
some kinds of ability, but no one was so admirable as a manager. His 
ascendency was marked; he was far-seeing and could combine men and 
arrange measures so as to secure great ends. He, first in the thirteen 
colonies, proiX)seti a Congress looking toward a resistance to British encroach- 
ment, the Stamp Act Congress of 1764. Through his scheme of Commit- 
tees of Correspcmdence the New England towns were combined. Though 
Virginia took the lead in the mfattcr of intercolonial Committees of Corres- 
pondence, the incitements from New England had no doubt influenced her. 
First of Americans, Samuel Adams looked and labored for independence. 
Beyond all other men, he is *' the type and representative of the Town- 
meeting." Though in varioas other positions of influence, the sphere he 
loved'wasthe ToWn-meeting, there he accomplished his most memorable 



work, for that he was best fitted. In the democratic rule of the Town- 
meeting he thoroughly believed, carrying to an excess his dislike of dele- 
gated power. 

E. A. Freeman remarks that in some of the American colonies " repre- 
sentation had supplanted the primitive Teutonic democracy which had 
sprung into life in the institutions of the first settlers." Over vast areas of 
our country at the present time representation has supplanted the primitive 
democracy. Yet in order that a representative system may be well man- 
aged, there ought to be, below all, the primary meeting of the individual 
citizens, discussing and deciding for themselves local affairs. It is t(x> much, 
perhaps, to expect that the Folk-mote can be generally revived, but it is 
well to study the Town-meeting as it has been, and the figure so closely 
identified with it. 



Sir George Calvert, Baron of Baltimore. 

WiLHKLM. 



By L. W. 



[Abstract of a paper presented to tbc Hbitorical Seminary, March meeting, 1884]. 

George Calvert, the founder of the Baltimore family of the Irish peerage, 
will find a permanent place in English history both as one of the chief 
councillors of James I., and as one of the pioneers in settling the English 
colonies in America. Although a strenuous advocate of the Spanish Mat^'h 
and a leader of the great Spanish party which was demoralized by the 
tactics of Buckingham, Calvert's claim to recognition has been almost 
ignored by English historians, but as the settler of the province of Ava- 
lon in Newfoundland and as the founder of Maryland, Calvert has preserved 
for himself enduring fame in the records of American colonial history. 
No complete biography of the famous colonizer has ever been written. 
Chapters only in his history have been sketched by Dr. John G. Morris, 
Prof. E. D. Neill, and the late Hon. John P. Kennedy. While one writer 
has thrown much light upon Calvert's economic schemes in America, 
another has devoted at least a third part of his admirable address to prove 
that Calvert was not converted from the church of England to the church 
of Rome. 

The boyhood of Calvert is obscure. The date of his birth has not been 
accurately determined, although it was very probably about the year 15S0. 
Born at Kiplin, near Richmond, Yorkshire, he Uved, for some years previous 
to entering Oxford, at the neighboring town of Danby-wiske. The impor- 
tant landmarks in his career were his graduation from Trinity College, 
Oxford, in 1597, and his visit to the continent in the same year, his appoint- 
ment to a clerkship under Secretary Cecil, 1603, and as clerk to the crown 
in 1606. His marriage had taken place in 1604 or 1605; in 1610 he re- 
visited the continent ; in 1611 he was appointed register of the garrisoned 
troops of Ireland and in 1613 was sent to Ireland on two very important 
commissions ; in the same year he was api)ointed clerk to the Privy Council. 
He was knighted in 1617 and in 1619 he was made Secretary of State; he 
held this important office six years, resigning in March, 1625. Calvert's 
political and parliamentary career ran in parallel lines. In 1603 he was 
chosen to represent in jMirliament the liorough of Bossinez ; in 1621 he repre- 
sented Yorkshire, and in 1625 the University of Oxford. He was created 
Baron of l^ltimore by King James only a few weeks before the latter's death 
(March 27, 1625). 

From the time of the disgrace of Lord Bacon (1621) to the final rout of 
the Simnish party (1625), Calvert's duties at Court and in I'arliament were 
extremely arduous, important, and wearisome. As a friend to the Spanish 
ministers he was extremely obnoxious to Buckingham, and as a strong sup- 
porter of the King's prerogative he was thoroughly detested by such impetu- 
ous leaders of the Puritans in the House of Commons as Sandys, Philips 
and Coke. A broad-minded churchman, Calvert became very obnoxious 
to some of the more narrow-minded clergy. Archbishop Abbot spoke very 
bitterly about the Secretary, and denounced in caustic terms his conversion 
to Catholicism in 1625, the year in which he resigned the secretaryship. 

Calvert became interested in trading companies very soon after his entrance 
upon his political career. In 1609 he became a stockholder of the East India 
Company and subsequently became a member of the London Company (South 
Virginia) and of the Plymouth Company (North Virginia or New England). 
Soon after his appointment to the secretaryship, Calvert became much 
interested in the Newfoundland settlements. He made the purchase of a large 
tract in the island (1620) and in the following year sent over a small colony 
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of fishermen and laborers. In 1622 he received a grant of the entire island 
of Newfoundland, but subsequently returned it for the peninsula of Avalon. 
In 1628 he decided to leave his home in Ireland and to make his permanent 
residence in Newfoundland, but the severity of the winter drove him to seek 
a dwelling place in a warmer climate. He reached the Virginia settlements 
in the autumn of 1629 and was charmed with the beauty of the country and 
with the Iiospitality of the people. Ilis religious faith was an obstacle to 
his permanent residence among the Virginia Episcopalians and in 1630 he 
returned to England, where he remained until his death on April 15, 1632. 
Calvert endeavored to secure a grant of land in the territory lying south of 
the James River, but was thwarted by the opposition of the old Virginia 
Company. 

In the grant of the province of Maryland he probably received the 
largest land grant in America ever received by a single individual from 
the English crown. As Sir George had died several months before the 
charter of Maryland had passed the great seal of England, the history of 
the settlement of Maryland and its early development belongs to the reign 
of his oldest son and heir, Cccilius, Lord Baltimore. 



State and Local Taxation in Kentucky. 
Yaqeb. 



By Arthur 



[Abstract of a paper read before the Seminary of Historical and Political Science, April 
25. 1884.] 

The object of this paper was two-fold ; first, to describe the present laws 
and machinery of taxation in Kentucky, in the light of the most recent 
developments of financial science ; and secondly, to exhibit in their practi- 
cal operation the local institutions of Kentucky and of the South as these 
reveal themselves in the administration of the local revenue. In spite of 
the abundant discussion of local taxation, which has taken place in the 
United States during the last decade, t'le field of investigation afibrded by 
the Southern States seems to have been entirely neglected, and the conse- 
quent loss to our knowledge of the subject has been considerable. Although 
the laws, which formulate the state systems of taxation, are fundamentally 
the same in all the states, yet, owing to the radical difierence in respect to 
institutions, officers, and local machinery, these laws produce very different 
results in the two great sections of the Union. The centralization of state 
organization in the South has in an extraordinary degree consolidated into 
the state-budgets all the most important and productive forms of taxation, 
while the stationary and uncommercial character of industrial life has 
reflected itself in the laws for the assessment of property. 

In Kentucky about one-third of all the taxes in the state are levied and 
collected by the state government. In many rural districts the only kinds 
of property taxation known are those imposed by the state authorities. 
The unit of administration for financial, as well as other, purposes is the 
county. The chief financial officers of the county arc the assessor and the 
sheriff, both being elected directly by the people. The assessor is elected 
for one year only, and is paid upon an average only about six hundred dol- 
lars per annum, the method of election, the tenure of office, and the amount 
of salary producing, as might be expected, great inefficiency in the conduct 
of the office. There is no state board of equalization, and the most glaring 
inequalities between different counties and classes of property naturally 
result. 

As regards local taxation, all the ordinary expenses of county government 
are defrayed by the proceeds of the county levy — a simple poll-tax, imposed 
and regulated by the County Court. Property taxation for local purposes 
is not allowed, except in extraordinary cases and by special permission 
of the legislature. In the administration of the county levy, the sheriff is 
at the same time collector, treasurer and general controller. This officer 
presents many points of resemblance to his ancestor, the old English sheriff, 
both in res|)ect to the multiplicity and vagueness of his powers, and as 
regards the laws enacted to restrain him. All cities and towns that provide 
for the maintenance of their own poor and the care of their own streets, are 
excused from paying their part of the county levy. 

It will be seen that the fundamental defects in the financial machinery 
of Kentucky are inextricably bound up with the fundamental fact in state 
life, namely, the county, with its various institutions and officers. This 
same county organization, with all its defects, is the basis of political life all 



over the South, and with it are indissolubly connected many of the most 
important questions of public policy, including the educational question and 
the repudiation question. 



LOGIC. 

On the Syllogism. By J. Rendel Harris. 

[Abstract of a paper read at a meeting of the University Metaphysical Club, April 22, 
1884 J. 

The following considerations will, I think, establish that all the valid 
Aristotelian syllogisms are modifications of a single one. 

Let us remark in the first place that to every valid syllogism there belong 
a pair of related or conjugate syllogisms ; for if P, Q, £ be the premises and 
conclusion of a valid syllogism, and if P', Q^, -B', be respectively their 
direct contradictories, then PR'Q' is a valid syllogism ; for the conclusion 
cannot be Q, since in that case we could at once deduce R; it must there 
fore be Q^. And in the same way QR^P^ is a valid syllogism. 

So far, I believe, we are following De Morgan ; but I do not think it has 
been noticed that these three related syllogisms lie one in each of the first 
three figures or else they lie all in the fourth. 

For example if PQR be in the first figure, which is denoted by 

r. 
z 
.-. r. 

then when we form a syllogism in which the conclusion is the contradictory 
of the second member, we must make the syllogism take the form 

y...x 

.-. Z... Y 

which is the second figure ; and so for the other syllogism. 

We may then denote our three related syllogisms in the three figures as 
follows: 

Fig. 1. Fig. 2. Fio. 3. 

PQR PR'Q" R'QP" 

or PR'Q' PRQ QR'P" 

or R'QP' R'PQ' PQR , 

the two last being only different ways of writing the first. 
In the fourth figure we have a syllogism PQR in the form 



...X ) 

the c 

; sylL 

}, 



jr... y 1 

.•.Z...X J , 



and the related syllogisms are evidently R'PQ' and QR'P' both of which 
are in the fourth figure also. 

This establishes the conclusion that valid syllogisms oome in three at a 
time. 

But in the next place we observe that to every valid syllogism in each of 
the first three figures there belongs a conjugate syllogism in the same figure. 
From what has been said already it is only necessary to prove thb for the 
second figure, since it must follow from this for the other two. Now if we 
consider a syllogism in the second figure 

X... 
Z 

.-. z 

we observe that since Y does not appear in the conclusion it might have 
been replaced by anything else, which would disappear in the same manner. 
Let us then write no»-F for F, or as we may say, introduce privative con- 
ception, which has the effect of interchanging A and E propositions, as also 
/and 0. We have thus a new syllogism equally valid (for it is really 
identical) with the first, which we may call a contrary syllogism to it. 

We have now established the conclusion that in the first three figures, 
valid syllogisms come in su; at a time. From this we can at once deduce 
the whole of the common syllogisms. 

For consider the following arrangement of syllogisms in each figure. 



:\\ 



Fig. 1. 


Fig. 2. 


Fig. 3. 


AAA 


AOO 


OAO 


All AAI 


AEE AEO 


AU AAI 


:ao EIO 


EAO EAE r 


'^W^^ ^^^ 


EAE 


JEJi^u.^v^d by V 


jOC^.^ 
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Here the syllogisms placed at corresponding angles of the three figures 
are mutQally dependent, forming a triad of valid or invalid syllogisms, while 
each svllogism in any figure has a conjugate one at the opposite angle of the 
hexagon in which it stands. 

We now demonstrate as follows : assume, for instance, that EIO is valid 
in any figure, then since E and / may be simply converted, the syllogism is 
valid in all figures. And again if EIO is valid in any figure so must be EA 
since A involves /. From these the figures at once show the whole eighteen 
syllogisms to be valid. 

In the fourth figure the same supposition fnay be applied to the conjugate 
triads 

AAI AEE 

EAO AEO EIO lAI 



Fig. 4. 



And the six syllogisms in this figure are at once proved. It appears 
therefore that any of the syllogisms may be made to prove all the rest, that 
the sabaltern moods ought to be recognized in the syllogistic scheme ; and 
that the fourth figure has a singular isolation from the other three. 

The rejection of the invalid syllogisms according to this method is 
especially easy : for we have only one figure to examine of the first three. 
And if we take the second, we proceed as follows : 

We cannot have two negative premises, and . * . we cannot have two 
affirmatiTe premises which are their contraries : 

We can, therefore, have only one affirmative and one negative premiss ; 
i. e. either 

FA f » ^^^^^ ^^® * valid conclusion. 

AO 1 

^j > , which also do so. 

There remain only the two pairs 
IE \ 
OAr 

of which if the first give no conclusion neither can the second which is 
contained in it. We have, therefore, only to demonstrate that'/£^0 is an 
invalid syllogism in the second figure. 



and gjj, 



P. S. — Since reading the above paper I find that the relations of the sepa- 
rate moods and figures to which allusion has been made above w*ere given 
by Mr. Peirce in a paper read before the American Academy of Arts and 
Sciences in 1867. j. B. H. 



PETROGRAPHY. 

Note on the so-called Quartz Porphyry at HoUins 
Station^ north of Baltimore. By G. H. Williams. 

[Abstract of b communicatioD to the Naturalists' Field Clab, April 80, 1884 J. 

In his first annual report, 1860, Philip Tyson, then State geologist of 
Maryland, mentioned an occurrence of quartz porphyry near the Relay 
Station on the Northern Central Railroad. This rock, which is admirably 
exposed in the cut just south of the present Hollins Station, does at first sight 
appear to correspond very well to Tyson's designation. It forms a band 
some three feet in thickness quite conformable to the bedding of the gneiss. 
To the unaided eye crystals of red feldspar and quartz appear to be porphy- 
ritically imbedded in a homogeneous grayish-green groundraass. Under 
the microscope, however, the rock is seen to possess an altogether fragmental 
character. Angular fragments of quartz, orthoclase, and plagioelase of all 
sizes and shapes are mingled with no regularity of arrangement, and are 
cemented together by secondary substances consisting mostly of silica, green 
hornblende needles and epidote. The occurrence of such a fragmental 
band interstratified with the highly crystalline gneisses, might possibly be 
accounted for by the supposition 'that it was originally a sedimentary bed, 
which had not been sufficiently metamorphosed to make a typical gneiss. 
To such an hypothesis, however, both the angular shape and the great 
variety in the size of the fragments is strongly opposed. Water must have 
sorted as well as rounded them. 

It seems much more probable that this was originally a gneissic band, 
differing so far from the others in its constitution, that when subjected to 
the enormous pressure which raised the Appalachians, it was simply crushed 
— ^reduced to a more or less perfect powder, but held by the surrounding 
rocks in its position and subsequently re-cemented into a solid mass. The 
mineral constituents are identical with those of the gneiss, and all show, by 
their disturbed optical character, the action of great pressure. Moreover, 
the fragments have changed so little in their position that several lying 
near together may frequently be seen to have originally belonged to one 
crystal. Such crushed strata which have not been re-cemented are often met 
with in regions of great dislocation. Their occurrence in the Alps offered 
great hindrance to the completion of the St. Gothard tunnel. 



RECENT APPOINTMENTS. 



Professors and TecLchers, 

Dr. G. Stanley Hall, late a Lecturer in Harvard University and 
Williams College, (as well ais m Baltimore), has been appointed Professor 
of Psychology and Pedagogics. 

l)r. W. H. Welch, now Professor in the Bellevue Hospital Medical Col- 
lege (N. Y.), has been appointed Professor of Pathology in the medical 
dep;irtment of this university. W. T. Councilman, M. D., has been 
chor^n an Associate in Pathology. 

Sir William Thomson, LL. D., Professor in the University of Glasgow, 
has accepted an invitation to deliver a course of lectures on Molecular 
Dynamics, during the month of CX-tobcr. 

E. W. GossE, Esq., of London, Professor elect of English Literature, in 
the University of Cambridge, England, has been invited to deliver a course 
of lectures on English Literature. 

Professor Corson, of Cornell University, is also expected to deliver a 
course of lectures on English Literature. 

Mr. A. M. Elliott has been designated Associate Professor of the 
Romance Languages. 

Mr. J. Rendel Harris has been designated Associate Professor of New 
Testament Greek and Palaeography. 

Mr. A. L. Kimball, Ph. D., a graduate of Princeton, has been designated 
an Associate in Physics, and Mr. C. A. Perkins, Ph. D., a graduate of 
Williams, an Assistant in Physics. 

Mr. W. H. Howell, Ph. D., has been appointed the chief Assistant in 
Biology. 

Dr. Henry Wood has been transferred, by his own desire, from the chair 
of English to that of German. 

Fellows. 

The persons below named have been ap;x>inted Fellows for the academic 
year 1884-85 by the Trustees on the recommendation of the Academic 
Council. 

Ethan A. Andrews, of Kew York City, Ph. B., Yale Collie, 1881. 
Bidogy, 



William M. Arnolt, of New Brunswick, N. J., B. D., New Brunswick 
Theological Seminar)^, 1882. Greek, 

Gust A V Bissino, of Baltimore, A. B., Johns Hopkins University, 1882. 
Midhematics. 

Henry Crew, of Wilmington, O., A. B., Princeton College, 1882. 
Physics. 

James R, Duggan, of Macon, Ga., A. B., Mercer University, 1877; 
M. D., Jefferson Medical College, 1879. Chemistry. 

Arthur L. Frothingham, Jr., of Rome, Italy, Ph. D., University of 
Leipsic, 1882. Shemitic Lanmuxges. 

Homer W. Hillyer, of Waupun, Wis., S. B., University of Wisconsin, 
1882. Chemistry. 

Abel H. Huizinga, of Zeeland, Mich., A. B., Hope College, 1880. 
Shertiitic Languages. 

Frederick S. Lee, of Canton, N. Y., A. B., St. Lawrence University, 

1878. Biology. 

Charles H. Levermore, of New Haven, Conn., A. B., Yale College, 

1879. History. 

GusTAV A. LiEBiG, Jr., of Baltimore, A. B., Johns Hopkins University, 
1882. Physics. 

C. W. Emil Miller, of Baltimore, A. B., Johns Hopkins University, 
1882. Greek. 

Henry F. Nachtrieb, of St. Paul, Minn., S. B., University of Minnesota, 
1882. Biology. 

Henry 6. Nixon, of Winfall, N. C, University of North Carolina, 1878. 
J^Iathematics. 

Albert G. Palmer, of Baltimore, A. B., Johns Hopkins University, 
1882. Chemistry. 

Ernest M. Pease, of Boulder, Colorado, A. B., University of Colorado, 
1882. Latin. 

Albert H. Toli^an, of Pittsfield, Mass., A. B., Williams College, 1877. 
English. 

Woodrow Wilson, of Wilmingtoo, N. C, A. B., Princeton College, 1879. 
History. 
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LECTURES ON CLASSICAL ARCHEOLOGY. 



During the past academic year special attention has been directed to the 
subject of ArchsBology and several lectures presenting the different phases 
of modem inquiry in that subject have been delivered before the students 
of this University. 

An introductory lecture on " The Influence of Athletic Games on Greek 
Art," was delivered by Dr. Charles Waldstein, Director of the Fitzwilliam 
Museum in the University of Cambridjje. An abstract of this lecture is 
given on page 02 of University Circular ^ No. 29. 

Mr. J. T. darkens Course on Asms, etc 

Mb. Joseph Thacher Clarke, who has been in charge of the excava- 
tions made by the Archaeological Institute of America at Assos, Asia Minor, 
gave foiu: lectures on March 10, 12, 14, and 17. 

I. A Plea for Practical Archaeology. 

The first of these, a plea for practical research in this field, emphasized 
the fact that the great rise of archa?ology, during the past hundred years, 
to its present position as one of the sciences of exact determination^ is 
mainly due to the development of its practical side: to investigations 
directly pursued in the lands ennobled by antique civilization. 

The history of classical learning, during the past four centuries, has 
shown that, without fre([ucnt and systematic research among the material 
remains of earlier life, the real intercourse of modern generations with 
antiquity steadily declines. The want of archaeological investigations 
during the ages succeeding the first great impulse of the Kenaissance, and 
of that intelligent understanding only to be derived from discoveries thus 
made, resulted in the general stagnation and pedantic lifelessness of all 
classic learning which in so characteristic of the seventeenth century. The 
encouraging beginning of classical research made in the QiLaUrO'Ccnto by 
Brunelleschi, Bracciolini, S<iuarcione, and notably by Cyriacus of Ancona, 
did not meet with encouragement sufficient to insure the position of 
archaK)logical studies two hundred years later. Diu-ing the seventeenth 
and the first half of the eighteenth centuries there was consequently no 
adequate understanding of the ill-arranged collections of antiquities as 
indices of former growth. The museums, while accumulating worthless 
curiosities and bric-i-brac of all kinds, dwindled in character to the 
discouraging cabinets of varieties which were the idle delight of every 
small potentate. A superficial knowledge of antique lore, and particularly 
of Latin versions of Greek mythology, was accjuired to lend an ignoble 
grace to the miisquerades of Louis Quatorze, and even as late as the time 
of Gesner, in the first years of the eighteenth century, these branches of 
learning were generally held in such low esteem that he, — the learned 
rector of the Thomas-^Schule, Goettingen professor, and president of the 
academy of sciences, — seriously recommended a study of the classics to the 
homines eUgantes of his day : that they might thereby be enabled rightly to 
comprehend the elaborate displays of fire works then in vogue, and dilate 
with learned emotions before the complicated and tasteless structures of 
white-of-egg and tinsel placed by the sugar-bakers upon the tables of the 
great. 

The lamentable fate which befell so many of the Arundel marbles is a 
striking instance of the lack of general interest in archaeological studies 
during this age : of the 2'')0 in»cril)ed stones which once formed part of that 
famous collection, only 136 ever reached Oxford, the remainder having 
entirely disappeared during the few years which elapsed between the 
acquisition of the antiques and their bequest to the university. 

The spirit of the 16th and 17th centuries was foreign to the investigation 
of antiquity, — the age of Winckelmann did not first discover Pompeii, but 
was rather first prepared to understand the lessons taught by its ruins, and 
hence systematically to seek the treasures hidden by its debris. 

Yet the wealth and interest of classic lands two hundred years ago may 
be judged from the fact that one explorer in the Archipelago returned to 
Europe with originals and copies of more than two thousand inscriptions. 
Cyriacus, Spon, even Stuart and Revett, saw and described monuments of 
antitiuity which have now entirely disappeared. The Parthenon was practi- 
cally intact when the earlier travellers visited Athens. The weathering of 
time, and above all the vandalism of man, steadily continue to deprive us 



of the material remnants of former civilizations. The rapidity of this 
destruction must be inconceivable to those not acquainted with the recent 
history of classic monuments from personal observation. 

Let us not idly lament this inevitable destruction, but rather find in it 
the greatest stimulus to archteologicjil research. The parable of the 
Sibylline \)OoVa is brought forcibly to mind. Former investigatont neglected 
points which we now seek with the greatest pains and prize as brilliant 
discoveries. We feel painfully that an unpublished monument overthrown, 
a work of art destroyed, is an irreparable loss : let us also bear in mind that 
future generations, — to whom even less will remain, — ^may justly hold us 
responsible for the opportunities we now neglect. 

The lecture presented a review of the chief archaeological explorations 
carried out since the pioneer work of Stuart and Revett, and illustrated the 
gradual growth of those exact methods of investigation which have given 
to the research of antiquity the certainty of comparative anatomy. 

II. Two Lectures ox Assos. 

The investigations carried on by the Archaeological Institute of America 
at Assos, Asia Minor, give as perfect a picture of the life of a quiet provin- 
cial Greek capital, as the recent brilliant excavations at Olympia display 
the character of a great place of Hellenic festal assemblage. 

Assos was a small town, — small even for antiquity, when cities were very 
far from the enorpiQus dimensions of modem capitals. The number of its 
inhabitants can never have greatly exceeded twelve or fifteen thousand; 
but its interest and importance can by no means be judged by that of modem 
towns of equal size. Athens itself, at the time of its greatest extent and 
power, is known to have had only ten thousand houses, and twenty-one 
thousand free citizens, and this figure included the entirely separate harbor- 
cities of Munychia and the Piraeus. To take a more recent example : tlie 
imj)erial city of Augsburg, at the epoch of its chief historical fame, under 
Maximilian, had only sixteen thousand inhabitants, — was only about the 
same size as Assos. 

The first report represented three months' excavation. There are now 
the results of two years of hard work to add to it ; and these results have 
been fully proportionate. The first report was restricted, in the description 
of buildings examined, to the temple and the Greek bridge. To the 
knowledge of these structures so many additions have now been made, that the 
present restorations may be considered as perfect. The temple, already 
better known than any other building discovered in a similarly ruinous 
condition, appears as valuable an example for the history of Doric architec- 
ture as many which are standing to the top of the entablature. Several 
more of the reliefs carved upon its epistyle, the importance of which to the 
history of Greek sculpture is now recognized by all scholars, have been 
found since the publication of the report, and the entire stone ceiling of the 
building has been recovered. To this have been added many details, 
including most interesting and curiously suggestive observations concerning 
antique stone-cutting and laying. 

Our knowledi^e of the geography of the lands has been further enriched 
by majw, geolo;» ical as well as topographical. The story of its archaeological 
recovery has been extended, while its political history has received most 
important additions. 

The digging of the second and third years was mostly restricted to the 
lower town. Much work was done upon the fortifications of Assos, the 
finest known works of Greek military engineering. The oldest inhabitants 
settled close around the Acropolis, building rough walls of enormous blocks, 
not cut by any metallic tools, upon the levels just at the foot of the volcanic 
crater, and there did much terracing which was cleverly used by the later 
Greeks. The first outer circle wall was certainly old at the time of the 
Lydian invasion. lender the favoring influence of the Aeolic colonization, 
the city flourished greatly, and a new wall became necessary, which second 
masonry may have somewhat antedated the Persian wars. By reason of 
the troubles brought on by the Persian occupation of the land, the city 
decreased in extent, and when, under Lysimachos, its walls were rebuilt, 
the entire enclasure north of the Acropolis was relinquished. The rampart?, 
partially overthrown by sieges, were not considered worth repairing, and a 
connecting wall was built to the Acropolis in their stead. This noble maiS 
of masonry of the fourth century B. C, rising in many places to fiome 
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sixty feet in height, was joined so accurately that the blade of a pen-knife 
cannot even now be introduced between the stones. It was this portion of 
the wall which caused Col. Leake to speak of Assos as the finest representa- 
tive of a Greek city in existence. Under the dominion of the Bomans the 
commercial city again increased, and finally re-occupied the space north of 
the AcropoliB, new escarps being built in front of the walls, enclosing them 
entirely. The fortifications of Assos represent the work of more than a 
thousand years, the masonry in some parts, especially towards the eastern 
side of the city, closely resembling the ramparts of Constantinople. 

The buildings of the Agora, or market-place, of Assos are so interesting 
and well-connected that they are superior to those of all other Greek cities ; 
and, notwithstanding the elaborate works of the many writers who have 
investigated and described the market-place of Pompeii, we may even 
assert the Agora of Assos to be not only more interesting, but more com- 
pletely known, than the forum of that city. The enormous ^toa, or Colon- 
nade, one hondred and ten meters in length, was built, it may be with 
reaaon assumed, by the architect of the Stoa which surrounded the temple of 
Athena Polias at Pergamon, so recently excavated. It is constructed of the | 
stone of the Acropolis, an andesite much resembling granite ; a comparison i 
between the forms given to this material and to the marble mouldings of { 
Pergamon is most instructive. Being ceiled with wood, it needed only one I 
support behind every second column of the front. Next to it, and appar- 
ently of the same date, b the bouleuterion, or building in which the archives 
of the city were kept. It \& worthy of note, that most of the inscriptions 
found were in the slides of earth beneath this part of the Agora, evidently 
having been thrown down during the troubles of the city. The building is 
exactly parallel in character to the only other bouleuterion known — that in 
the Altis at Olympia ; or rather, it is like the inner portion of that struc- 
tiire, there being at Olympia halls on either side of a centre like the edifice 
at AsBos. 

The bailding which borders the Agora on the south is absolutely unique. 
It is the only instance of a Greek bath known, and the only four-storied 
construction of antiquity ever recovered. Fortunately, we have beeen able 
perfectly to restore it. Its arrangement is extremely curious and interesting. 
It consisted of an enormous hall going through two stories, with twenty-six 
chambers upon its side ; above this entire structure was a colonnade, the 
floor of which was upon the level of the agora. In front of the stoa 
was an enormous basin for the reception of water, covered by stone lintels 
and so paved that it was not visible to persons on the market-place. 
From it ran a subterranean conduit to the lower story of the bath, and there 
were arrangements for the water to flow into the thirteen lower cells. The 
refuse water was led into a larger basin beneath the bath building. There 
was another reservoir to receive the water from its roof; this connected 
with the street, and so formed an enormous fountain, giving pure water for 
the consumption of the people, while the water of the refuse basin adjoining 
it was used for the cooling of the theatre. 

Next to the bath was built, in later times, a small heroon, in which the 
bodies of the bene&ctois of the city were deposited, their names being 
inscribed on the entablature. We opened the three sarcophagi standing in 
this building, which were found to contain only strigils, small vases, and 
the bones of the dead. 

The changes of plan observable in the agora are peculiarly interesting. In 
early times there was an inclined plane ascending from a lower street to its 
level ; but, when the heroon was intruded, the passage became so narrow 
that it had to be turned and transformed into a stairway. Two fine mosaics 
of comparatively early date were found just below the retaining wall of the 
market-plaoe ; the larger of these represented victories carrying votive 
ofiferings towards tripods, with a seller of cupids as centre piece; the 
other was bordered with geometrical figures, enclosing couching grifiins,— 
the coat of arms of Assos. At the east of the agora was the bema, where 
the orator stood when addressing a crowd', the level of the place being 
there raised above the market-place and flagged, while the remainder, like all 
Greek streets before the Christian era, was unpavec^ 

Of the other buildings of the lower town, the theatre is now as well 
recovered as any building of its class in Asia Minor. Because of certain 
peculiarities of the stage, its recovery is particularly valuable for the history 
of the Greek theatre. The gymnasion, at the west of the town, is equal in 
preservation and interest to the gymnasion of 01ympia,^the only one 
previously known. Noticeable also is a great atrium, of late date, but 
showing the preservation of Greek forms far into the Roman period, — the 



arch appearing with purely Hellenic details. In the lower town of Assos 
there were no less than seven Christian churches. The street of tombs is 
perhaps the most interesting burial-ground of the ancients hitherto investi- 
gated. It presents monuments of every period: one, notably, cannot be 
later than the seventh century B. C, and many are as recent as the eleventh 
or twelfth Christian centuries. In this necropolis are four great mausoleums, 
one of which presents a perfect parallel to the tombs of the kings at 
Jerusalem. We here opened one hundred and twenty-four sarcophagi for 
the first time, and found many cinerary urns, there having been at Assos 
a mixed system of inhumation and cremation. In the sarcophagi were dis- 
covered great numbers of figurini, small vases and glasses, among them some 
beautiful specimens of thin transparent gloss, and several thousand coins. 

An instance of the direct search made for materials bearing upon our 
knowledge of the development of various phases of ancient art may be seen 
in the fact, that two of the most interesting links that could be desired for 
Greek architectural history have been found by the expedition, — a proto- 
ionic capital, which stands between the ornamental spirals of Mesopotamia 
and the perfected ionic capitals of the Erechtheion ; and a proto^oric shaft 
with a base, which prove with equal certainty the derivation of that column 
from an E^ptian shaft like that appearing in the tombs of Beni-Hassan. 

The work at Assos labors under only one signal disadvantage : its results 
must be long awaited by those to whose munificence its execution is due. 

III. Cyrene. 

The Cyrenaica, — that blunt projecting headland some six hundred miles 
west of the Nile delta, to-day termed by physical geographers the great 
plateau of Barca, — was well-known to the earliest navigators of the Medi- 
terranean, the Phoenicians and Carthaginians, both of whom appear to 
have richly profited by its extraordinary natural advantages. The state 
there founded by Greek colonists attained to an incomparable productivity 
and wealth during the most glorious period of Hellenic civilization, — ^was 
prized as one of the fairest African provinces by the Ptolemaic dynasties 
and the later Roman rulers — yet, wonderful to relate, this land was so 
entirely deserted and forgotten in the Middle Ages that for more than a 
thousand years its very existence was practically unknown to neighboring 
Europe. 

A country which for twenty centuries had been one of the most flourish- 
ing states of the world, — ^a coast easily reached in forty-eight hours sail from 
Athens during the favorable northern winds prevalent in the summer season, 
and but little further removed from Italy, — had literally to be rediscovered 
during the lifetime of many still among us I 

It is true that the bare fact of the existence of Greek and Roman remains 
in the Cyrenaica had been known some time before, but the accounts of the 
older travellers are so extremely meagre and unimportant that they merely 
heighten our wonder at the information given to the world by Beechey 
and by Pacho in 1827. 

The first and the only excavations undertaken upon the site were those 
made by Captain Smith of the Royal Engineers and Commander Porcher of 
the British Navy. Their work, carried on with but very few men, was com- 
menced in 1861, and completed in October of the same year. Yet the results 
of this short and ill- provided campaign were so fortunate that they may be 
said to occupy an exceptional position among similar undertakings. The 
volume published by the explorers makes mention of the discovery of no 
less than one hundred and forty-eight pieces of sculpture : some of these, fall 
figures in a remarkably fine state of preservation, being works of first-rate 
importance. That the irregular work of a few months, carried on by naval 
oflicers untrained in scientific arch»ological research, should have been 
attended by such astonishingly favorable results is the greatest possible 
incentive to the undertaking of thorough investigations upon this once 
magnificent site. 

The possibility of such rich discoveries is explained by the history of the 
ancient growth and overthrow of the dty, and especially by the n^lect 
which has since preserved the antique remains, in an almost deserted 
province. 

Some of the most vexed questions of Arch»olQgy are likely to find their 
solution through investigations in the Cyrenaica. The influence of Egypt 
upon the early civilization of Greece can nowhere be displayed in greater 
directness than on this debatable ground. A knowledge of Cyrenian works 
cannot fail to give an incomparable insight into the development and 
independent advance of Hellenic forme. 
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Among all Greek cities there remains not one so accessible to the explorer 
as Gyrene ; yet decisive changes in the government of Tripoli, and the con- 
sequent accessibility of the land, are imminent. Let us trust that this last 
remaining opportimity,— one offering exceptional advantages, may be vigor- 
ously followed up by our own country. We can never hope for a more 
favorable chance to make amends for a long and discreditable inactivity in 
the field of archeological research. 

Mr. W. J. StOiman's Course of Lectures. 

Mr. W. J. Stillman, late U. S. Consul at Crete, gave three lectures on 
March 19, 21, and 24. 

I. Pbehistoric Research in the Classical Field. 

The first lecture was devoted to an account of the prehistoric ruins of 
Central and Southern Italy and Greece, commonly called Cyclopean or 
Pelasgic, which the lecturer classified and systematized, showing that the 
technical characteristics of this class of remains oblige us to connect them 
with a civilization independent of that of Asia Minor or Egypt, which he 
concluded to have been indigenous to Italy and to have been Pelasgic. As 
a parallel demonstration to that of the ruins, the lecturer collated the prin- 
cipal traditions about the Pelasgi, and elaborated the argument in favor of 
a fourth great independent civilization, those of Egypt, Mesopotamia, and 
China having been long admitted to be independent of each other. These 
Pelasgic ruins are of the stone epoch, ranging down to that of elaborately 
polished stone. 

'' I think it is impossible to avoid the conclusion that this entire series of 
constructions belongs to a civilization which had nothing whatever to do with 
that of the East, of Egypt, or of Mesopotamia, but which, on the contrary, 
had its origin and development in the circuit which I have traced, where 
it was the earliest of which we have any indication, and that where any 
wall occurs in that range containing brick, cut stone, or cement, it must be 
at once relegjited to an epoch at least postheroic ; I believe that this cycle 
closed by the entry into its realm of Eastern arts and knowledge consequent 
on the great ethnical movement typified possibly, or possibly ended, by 
the Trojan war. It met in Crete, in Asia Minor, and later in Greece, the 
Eastern movement, and the methods and knowledge of l)oth are henceforth 
common property of the classical world. 

" The more definite conclusion to which I am forced is that these remains 
were the work of a civilization which had its origin in Lower or Central 
Italy, and, moving southwards from a great centre in Etruria, made the seiit 
of its highest power in the mountainous country of the Sabines, the cities 
about Alatri forming a large congeries of important states, or an empire 
relatively greater than any subsequent power in Italy until the Roman. 
The movement of this civilization or empire was down into Apulia, where 
are numerous remains of this polished stone period to which Alatri, Arpino, 
and Mykenae belong ; then it reappears with unique distinctness at Kaphalu 
in Sicily, passes over to the Illyrian shores across the narrows of the 
Adriatic, extends only as far northwards as Dodona and Apollonia, but 
southwards founds a city or more on every one of the Illyrian Islands — Leukas 
(of Korkyra we can say nothing, as the Venetians had the habit of destroying 
all antique remains to construct their fortresses when more convenient than 
quarrying, and of Zante we know similarly of no remains) ; Kephallenia 
four or five ; Ithaca two — and all along the main coast, then appearing in 
g^eat force through the Peloponeesus, in Kythera, Anti-Kythera, in Crete 
especially ; and at various points following the northerly receding coast of 
Attica, and in Thessaly. But while this peculiar construction appears in 
the vicinity of Smyrna and in the Troad there is no trace of it in Phoenicia, 
Egypt, or any of the northern coasts of Africa." 

II. The State of Research in Greece. 
The second lecture, following the development of Hellenic art, showed 
the relations of the Pelasgic to the later epochs, and indicated the points 
from which, by the archaeological indications, the most important informa- 
tion as to that development was to be hoped for, and followed the chief 
excavations of the last few yejirs. It pointed out the important relation 
between the archfeology of Athens and that of all the East, and showed the 
importance, under present political circumstances, which an American 
school of archeeology at Athens might have in the development of tha^ 
science, considering the mischief which the Greek archaeological laws and 
jealousy of foreign governments had done, and which an American influ- 
ence free from all political rivalries and animosities might help to remedy. 



" The politics of Greece witness an amount of foreign interference which 
no other country in the world is obliged to submit to. Every diplomatic 
functionary of every European government considers himself authorized to 
interfere in the conduct of affairs, bully the ministers, stand between them 
and the king, dictate and veto as if Greece were really a province of his 
own country. The Greeks are abused for bad and unstable government 
when they have not even the shadow of administrative independence. 
The natural consequence is a refractoriness to foreign influence on the part 
of the best and most independent minds of the country which extends with 
a morbid irritability to every interest, even to archceological concessions. 

" I believe that an American school properly endowed for real archceologi- 
cal work would be the most potent possible agency in the mollification of the 
Greek animosity to outsiders, and would be free to operate without any 
political jealousy, or suspicion of any attempt to acquire undue influence of 
any kind, ancL might well, being free from any suspicion of hidden purposes, 
approach the minds of all intelligent Greeks in a way which should lead to 
the desirable modification in their laws. To accomplish this would lie 
meriting the laurel crown for our country. Apollo and the Muses invite us 
to receive their blessing in such a work." 

III. The Relations of Art to Arch^eology. 

The third lecture dealt with the relation of art to archaeology and the 
division of art criticism into the archseological or scientific, and the aesthetic 
or sympathetic. To the former, Morelli's studies on the Italian school were 
recommended as a model and commencement ; the German school of critics 
are in this branch preeminent, and we owe the proper method to their studies. 
In the aesthetic department the lecturer did not accept the German method 
or results, but looked to Burke as the founder of the true school of aesthetics, 
and Cousin, Ruskin, and the Platonists as following the line of inv^estigation 
most likely to make aesthetics a scientific study. 

He developed the homologies of the various forms of art, painting, music, 
etc., — arguing that they all are governed by definite laws, the development 
of which proves that art is not imitation of nature but the expression of 
individuality and human emotion, its primary law being that of harmony and 
not resemblance. This was shown by a study of the growth and decline of the 
various ej)ochs of art production, which invariably began to deteriorate 
when portraiture was reached. 

Dr. A. Emerson* s Lectures on Olympia, etc. 

Dr. a. Emerson, Fellow in Greek, gave six lectures on Olympia, March 
26-April 7, 1884. 

I. The Olympic Festival. 

A saying of Ernst Curtius : " The wreath is the armorial bearing of 
Greece," is borne out in the history of the Hellenic people, which is a 
continuous race of the Greek cities and tribes for the prize of excellence. 
In public and private life, the desire and delight of surpassing others is the 
key-note of the Greek character. Formal contests for a set prize, a preemi- 
nently Greek institution, concentrated eflbrt in every department of activity, 
and thus deeply influenced the physical, intellectual, and moral development 
of the Greek race. Feasts and funerals were the occasions of athletic 
games in the heroic age; afterward these became fixed institutions of 
periodical recurrence. Many such celebrations originated in funeral rites; 

I all were associated with the worship of the gods. Among a hundred, but 
few attained to a more than local importance ; only four, the games cele- 
brated quadrennially at Olympia, Delphoi, Nemea, and the Isthmos, 
were considered Panhellenic or national. The endeavor to elevate the 
Panathenaia to the same rank failed. Elsewhere, prizes of value, jars of oil 

I at Athens, a silver cup at Marathon, etc., or even money, could be won ; 
the prize of the national contests was the purely symbolical wreath. Greeks 
and barbarians recognized the elevating moral effect of so high an apprecia- 

■ tion of excellence. The Olympic games were earliest established, greatest 
in renown, and longest celebrated. Their origin dates from mythic times. 
Conflicting legends indicate that many Doric and Achaian peoples had a 
share in their establishment. In the ninth century, Iphitos of Ells 
established a truce, by which the celebration of the games in time of war 
became possible, obtained the protection of Doric states for the neutrality 
of EUs by introducing there the cult of Herakles, and abolished the giving 
of material prizes, thus laying the foundations of Olympiads greatneas. 
The document of the sacred truce (t«e;t"P*'«), graven in ancient lettering 
upon a round stone afterward preserved at Olympia, is the earliest authentic 
Greek inscription of which we have'r^^^*'^^ proves these events historical. 
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In 776 B. C. the registration of the victors bo important for Grecian 
ihronology was begun. The victor in the foot-race, a dash of 600 01ym])ic 
fett (192.27 m.), gave his name to the Olympiad. Under the pious pretext, 
at first, of restoring the practices of the heroic age, other athletic contests, 
and horse-races, were introduced from time to time, until the wreaths 
distributed numbered seventeen or more. The fashion and conditions of 
these contests were explained in detail and illustrated with diagrams from 
ancient sculptures and paintings. Uniform training, early registration, and 
fair play were required of the athletes, under penalty of exclusion, or, if 
fraud was discovered too late, of heavy fines. After the 16th Olympiad, 
the conti^stants entered the lists naked. Ancient and modern records were 
compared : 

Day's run : Good Gre<'k record, ISO km. ; 

Good modern record, 168 km. 
Long ruaning jump : Bettt Greek record, 65 feet ; 

Best modern record, 49 feet (Engl.) 8 inches. 

As the victors in the horse-races were the registered owners of the 
animals, such victories could be and often were won by women. The course of 
a celebration in the time of Olympiads greatest prime was then narrated. The 
sacred month, ApoUonios or Parthenios alternately, and with it abstention 
of all Greek soldiery in all Greek lands from molestation of persons journey- 
ing to the games, began with the first or second new moon after the summer 
solstice and was announced by Eleian heralds. The festival occupied five days 
from the 11th to the 1.5th of the month. The spectators found the athletes 
with their trainers, and the managers of the games, already on the ground. 
The multitude encamped around the Altis. Girls were permitted to see the 
games, but married women were excluded from the sanctuary for the five days 
of the festival, upon pain of death, and took up their abode on the other side 
of the Alpheios. The first day was devoted to the swearing-in and lot- 
drawing of the contestants and to public sacrifices. The processions of 
delegations from the Greek states were the chief feature of interest. The 
second day witnessed the contests of the boys. The central day decided the 
victory in the principal contest, the Stadion dash, and in the other foot- 
races of the men. Beginning at sunrise with the Dolichos, the sports were 
concluded at evening with the Pankration. On the fourth day the specta- 
tors saw the driven and ridden horse-races in the Hippodromos. The 
splendid spectacle of the four-abreast chariot-race made this day equal 
the third in interest. In the afternoon, the spectators returned to the 
Stadion to see the long-drawn-out contest of jumping, quoit and javelin 
throwing, running and wrestling, which constituted the Pentathlon. The 
presence, among the throng of spectators, of eminent Greek statesmen, 
warriors, philosophers, orators, and poets, contributed to the interest of the 
festival. The last day, when the distribution of the wreaths was over, 
afforded opportunity for the production of the odes written for the victors 
by such poets as I*indar or Simonides, and for the orations of a Gorgias and 
a Lysias. The banquets of the victors, often given at lavish expense, and 
protracted far into the night, concluded the festival. Still greater display 
could be made on the return of the victor to his native city. Exainetos of 
Akragas passed through the breach in its walls escorted by three hundred 
span of milk-white steeds. Lakedaimonian victors fought nearest the 
Sjiartan king in battle. The Olympic wild-olive wreath could not have 
been held in greater esteem. 

II. TOPOGHAPHY OF THE VICINITY OF OlYMPIA AND HlSTORY OF THE 

Locality to the Completion of the Excavations. 

The people of Elis were the installed managers of the national festival, 
and the land and people on the one hand, the games on the other, mutually 
influenced each other. The other cantons of the Peloponnesos that gird 
Arkadia round about, are separated from each other and from the central 
canton by lofty mountain ranges. Between Arkadia and Elis there is no 
water-shed; the waters of Arkadian rivers flow from the mountainous 
interior of the peninsula through the spreading valleys of Elis to the 
western sea. iSome ancient geographers, for this rejison, considered the two 
one. It was the neutrality attendant upon the curatorship of the games 
that preserved to Elis its early independence. A flat, marshy shore, with 
poor anchorages, turned the minds of the inhabitants from trade, and the 
insect pests of the lowlands kept them in the fertile interior hills and 
valleys, cattle-raising and farming. The Phoinikjans and the sailor-folk of 
the neighboring Ionian islands had the trade to themselves. The Eleians 
lived, for the most part, on their paternal acres, in profound peace, and 



satisfied with an oligarchical government. Travelling justices and village 
fairs made it unnecessary for the country people to frequent the city. 
Polybius (iv, 73) tells of families none of whose members had for genera- 
tions left their inherited lands for the city. Cotton was grown here alone 
in Greece, and woven into costly fabrics. Populous and law-abiding to a 
remarkable degree, Elis was withal a very religious country, " everywhere 
full of shrines of Artemis and Aphrodite and the nymphs, in groves abound- 
ing in flowers by reason of the moisture, and studded with chapels of Hermes 
along the roads and little sanctuaries of Poseidon on the coasts " (Strabo, p. 
343). With less of prosperity, such is still the character of the region. The 
course of the Alpheios river and of its tributarie* was described. The 
curious phenomena connected with the lake of Pheneos and the floods 
produced from time to time by its emptying itself into the Ladon were 
dwelt upon at length and it was shown that the deposits of earth over the 
site of Olympia are due to other causes. The five roads by which Olympia 
was anciently approached were traced on the map. 

The history of the games was followed from their prime in the fifth 
century through the *' colonial " fourth century to the decline of their Greek 
character by the admission of Romans and other barbarians, and through 
the increasing degradation of the Roman period to the victory of the 
Armenian Artavazd at the last celebration of the games in the 293d 
Olympiad, and Theodosius's prohibition of the games, A. I). 394. The Gothic 
hordes of Alaric invaded the Peloponnesos one year after this Christian 
prohibition of the pagan festival. They plundered, but did not destroy. 
In actx)rdance with an edict of Theodosius II. ; ordering the destruction of 
the remaining heathen sanctuaries, the temple of Zeus was fired A. D. 
426. The final overthrow of the structure appears to be due to the great 
earthquake of July 9, A. D. 551, which buried 4000 people under the ruins 
of Naupaktos. Nothing more is heard of Olympia until modem times, when 
Montfaucon and Winckelmann were the first to advocate an excavation now 
happily consummated by the efforts of E. Curtius and the intelligent liberality 
of the German Diet, which voted $150,000 for the purpose. 

III. The Description of Paiisanias. 

A Greek of the age of Hadrian and the Antonines has left us a description 
of Olympia in forty-two chapters, written in A. D. 174 ; these are in the 
books devoted to Elis of the Description of Greece by Pausiinias, of Magnesia 
by the Sipylos. The writer and his manner were characterized. An 
antiquarian by predilection, he is very full on the older monuments of the 
Altis, but cares little for the later works, the most extensive and striking of 
which, the water-works and exedra of Hcrodes Atticus, he does not even 
mention. The most valuable parts of these chapters are those containing 
the minute descriptions of the ark of Kypselos in the Heraion and the statue 
of Zeus in the great temple.. As making possible a mental reconstruction 
of this greatest work of Pheidias, the wonder of all antiquity, the latter 
description is of wider interest, and was entered upon in detail. The 
technical processes of statuary in gold and ivory were elucidated in 
accordance with the researches of Quatrem^re de Quincy, and illustrated by 
diagrams showing the processes of working ivory, and composing reliefs and 
statues out of pieces of ivory mechanically reproduced after the parts of a 
dissected plaster model. 

IV. The Chief Architectural Monuments of the Altis. 

Pausanias tells of a carefully protected wooden column shown him at 
Olympia, which tradition took for a part of the house of Oinomaos. In the 
Heraion he saw a similar monument of the primitive wood architecture of 
the Hellenes, the authenticity of which is now proved beyond a doubt by 
the curious features in the architectural remains of the Heraion. 1096 
B. C. is the date tradition assigns for the building, and that may be the date of 
erection of the first temple on this site. It is not possible to assign a date 
for the temple of which the ruins exist, as it was not built at one time. 
A very elongated brick ccUa is surrounded by Doric columns pbieed so wide 
apart that a wooden entablature must be inferred — and no fragments of an 
entablature were discovered. There is no uniformity in the diameter, the 
fluting, or the capitals of the columns, whence it appears that they were 
inserted one by one as the older wooden pillars rotted and weakened. The 
wood derivation of the Doric style is thereby established. The inner portico 
was an addition not contemplated in the original plan, of which it preserved 
the alcove arrangement of the side walls, comparable to that of the temple of 
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Bassai. The terra ootta tiling and roof-decoration, which can be recon- 
structed from the pieces found, was archaic and elaborate. The building of 
the temple of Zeus occupied some fifteen years from the 77th to the 80th 
Olympiad, not, as was formerly supposed, 120 years. The booty made by the 
Eleians in subjugating a revolt of the Pisatis furnished the means for its 
erection by Libon, an Eleian architect. It b built of porous limestone, in 
the best style of Doric art, as a peripteral hexastyle of normal proportions 
(length, top of stylobate 64, 10 m. = 200 Olympic feet ; width 27.72 to ; 
height, inclusire of akroterion, 68 Olympic feet). Of other edifices of 
Olympia, the Buleuterion, in which the Eleian Council met during the 
festal month, is the most interesting. It was situated without the Altis, and 
is a unique example of Greek civic architecture. The ruined state and 
restorations of these and other buildings, with their details, were shown by 
means of the stereopticcm. 

V. The Sculptures op the Temple of Zeus. 

The stereobate, walls, and columns of the temple must have stood com- 
pleted at the opening of the seventy-ninth Olympiad. By this time the 
amount of sculptural work to be employed in the decoration of the temple 
had to be determined, and the execution of it confided to the artists whose 
services could be secured. Technical and practical considerations forbade 
the thought of adding the sculpture after the constructive portions of the 
architecture were in place. It is known that at Phigaleia, not far from 
Olympia, artists as distinguished as Onatas and Iktinos were hampered by 
dictation on the part of an ultra-conservative priesthood. At Olympia, 
where the progress of Greek art had, as it were, its living record, meddling 
with an artist's design on the part of the Eleian commissioners was not to be 
expected. But subjects and treatment, if the artists took their task 
seriously, had to indicate an agonistic sanctuary, with a local story and 
a Panhellenic significance, dedicated to the supreme Zeus. Nor was this 
enough, if harmony and artistic unity were not preserved. These last 
postulates required that all, workmen or artists, who worked at the sculptural 
decoration should be made subordinate to one head. Pheidias, to whom 
this position was given at Athens, did not come from Attica to Elis till the 
83d Olympiad. Pausanias tells us that Paionios of Mende was the author 
of the Eastern pediment-group ; the less conspicuous Western pediment was 
filled by Aikamenes. The inscription of Paionios on the base of the great 
marble Victory executed by him for the Messenians boastfully records that 
in a formal competition the prize was awarded to his finials for the tempU: 
" Kol TaKfHjH/pia iroiuiv eirl tov vadv hUaJ* The finials of the temple were the 
statuettes of Victory that topped the pediments and the cauldrons sur- 
mounting the four comers, works of gilded bronze. Regarding these pieces as 
of small account, compared with the great statuary group of the pediment, 
eminent German archicologists have translated aKporr^na by " statues of the 
pediment," thereby unwarrantably wresting the word from its technical 
significance. The lecturer saw in this competition and victory a trial of 
skill, the outcome of which was the placing of the approved master in the 
position of chief director of all the sculptural work about the temple. It 
was fitting that this responsibility and honor should' be vested in the artist 
whose design for these very conspicuous, though small, pieces, which were 
to crown the finished temple, showed the truest feeling for the spirit of the 
place and the keenest appreciation of architectural efiect ; fitting that the 
artist should be proud of what was the beginning and marked the end of his 
work on the temple. The spirit of the agon in formative art breaks out in 
its best peiiods. It is known of Aikamenes, on this occasion surpassed 
by Paionios, that he afterward grew to compete with Pheidias. The best 
test is not necessarily a design for the intended work itself. Ghiberti's 
relief of the Sacrifice of Isaac, now seen with Brunelleschi's in the Bargello 
at Florence, proved him a J)etter man than Brunelleschi or del la Querela 
to trust with the execution of the great bronze doors of the Florentine 
Baptistery, a work of fifty years. The lions' heads of the cornice are 
merely architectural ornament ; those preserved show, in a striking manner, 
the diflferent degrees of ability represented among the commoner workmen. 
The sculptural decoration conformed to the character of the temple 
according to an evident system and plan. In the twelve metopae of the 
cella fronts, so disposed as to meet the eyes of the visitor in their due order, 
the contests and victories of Ilerakles, the son of Zeus, were represented, 
possibly by Paionios' Northern and Eleian assistants. The subject of the 
Eastern pediment group Paionios took from the local l<^end of Olympia ; 



Pelops and Oinomaos, with their retinues, were seen preparing for their oft- 
sung chariot-race. The figure of Zeus, in the centre of the pediment, 
showed him sharing in and controlling the affairs of men. In the Western 
pediment, Aikamenes had rendered in marble the combat of the Cewtawwx^ 
and the Lapithai, the favorite subject of the Greek chisel because it cele- 
brated the contest of law and order against ruthless and forbidden forces, 
the triumph of the athletic Greek over the uncouth monstrosity of the 
Barbarian. Apollon, the first Olympic victor, stood in the centre, turning 
the scales of battle in favor of the Greeks. Prayer and thanks for dirine 
favor, in Greek form sacrifice to 25ens, the giver of all victory and success, 
was the thought embodied in the acroteria. The sculptures themselves, 
studied from the photographs of the originals and the model restorations by 
Griittner, revealed an essential unity of style throughout, due partly, 
perhaps, to the commanding position of the principal artist, but in even 
greater measure to the northern Greek nativity of the sculptors. Mende, the 
birthplace of Paionios, and Lemnos, that of Aikamenes, were both in the 
pale of the pictorial Thessalo-Thracian school of art which deeply influenced 
Athens itself through Polygnotos of Thasos. Again, different pieces and 
parts, both of the metopae and of the pediment statues, display dissimilari- 
ties and inconsistencies such as cannot be due to the unequal skill of 
workmen : Olympia itself was a school and the traces of its influence are to 
be seen in certain Peloponnesian and Meian afiinities. 

VI. Fkee Sculptube; the Victory op Paionios and the 
Hermes of Praxiteles. 

Delving in the deeper strata of the Olympic soil brought many interesting 
relics of early art to light ; among them are several specimens of primitive 
bronze work. A griffin's head, anciently the handle of a cauldron, and the 
beaten plate with a large relief of the winged Artemis holding two lions 
and a smaller one of Hcrakles pursuing a Centaur with human fore-1^, 
show early Greek figured bronzes to have been as Oriental in character as 
primitive bronze or terra-cotta ornament. The latter piece is of particular 
interest from the coincidence of the subjects with two that were carved upon 
the famous chest of Kypselos of Corinth, anciently preserved in the 
Ileraion. 

Two stone heads of Hera, the larger one probably that of the temple- 
image, compared with a small bronze Zeus of very archaic type, show a 
great superiority of early work in bronze over contemporary sculpture. 

The monument erected by the Messenians of Naupaktos to commemorate 
victories of which the tithe of the booty covered the expense of the 
erection, a colassal marble Victory on a high triangular pedestal, was 
executed by Paionios. Even in antiquity there was divergence of opinion 
as to the event thus commemorated. The taking of Oiniadai by the 
Messenians of Naupaktos in the 81st Olympiad was a more signal exploit 
than the participation of Messenian soldiery in the capture of Sphakteria 
or the harrying of Lakonia after the battle of Pylos. On both occasions 
plentiful booty was doubtless made. It is probable that the offering was 
promised to Olympian Zeus in the elation of the successes in Akarnania, but 
the execution delayed with subsequent reverses until the completion 
coincided with other victories. The booty coming from different enemies 
is sufficient reason for the indefinitenesb of SeKarav an-d rotv iroAefxiuv. The 
statue itself reveals astounding progress on the part of its master, without its 
appearing whether this may be in part due to the influence of Pheidias. 
The pediment sculptor is recognized in the accommodation of the figure, in 
position and proportions, for its place on a pedestal over six meters high. 
The pictorial sculptor betrays himself in the bold conception of a floating 
figure, and in the use of color and light and shade effects in the drapery, 
which has some peculiarities in common with that on some of the pediment 
figures. If the order for the statue was due to the success of the small 
bronze Victory for the pinnacle of the temple, it is a fair conjecture that the 
larger statue was an elaboration of the smaller design ; the evident copying 
of Paionios in the acroterion Victories from Delos would thus have a 
natural explanation. We are again reminded of Ghiberti, introducing in his 
second door, in freer and larger composition, the subject of his trial-piece. 

The Hermes holding the infant Dionysos, found lying before its ancient 
pedestal in the Ileraion, is a work of Praxiteles' youth, the time when the 
renewed prosperity of Arkadia, brought about by Epaminondas, gave 
employment to several Attic artists, among whom Kephisodotos, PraxiteW 
father, occupied a prominent place. 
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The coincidenoe of the sabject with that of a group bj Kephisodotos 
mentioned by Pliny, no less than the easily detected imitation of his father 
and of the Attic sculptor Myron in the forms of the infant and of the head 
of Ilermes respectively, are characteristic of a hand not yet emancipated 
from the example of its teachers. The detailed treatment of accessories 
likewise indicates a youthful artist. In the form and pose of the principal 
figure the perfection of an accomplished master shows the rapid ripening of 
genius. The spirit and delicacy of the grouping leave nothing to be 
desired. It is indeed only by comparison with copies of works of Praxiteles' 
later years that a further advance of the art of figure-sculpture can be 
conceived. Yet its author made the signal failure of filling a pediment 
with the representation of the labors of Herakles, thus producing a work on 
a great scale without unity. In one artist the perfection of one branch of 
the art is associated with the budding development of another and the 
manifest decline of a third. 

BlBLIOQBAPHY OF De. EmEBSON'S LbCTUBES ON OlYMPIA. 

Krauae, Olympia. (Wien, 1838.) 

Die Auagrabungen su Olympia, 5 vols., folio. (Berlin, 1876-1881.) 

Die Funde toq Olympia, 1 rol., folio. (Berlin, 1883.) 

Arch»ologi8Che Zeitung. (Berlin, 1876-1883.) 

Mitteilungen des Deutscben archtBol »gi%heii Instituta zu Athen, 1881-1883. 

HQckiog, Yorl&ufiger Bericht liber die geoloKiscbe Untersuchuog yon Olympia. 

(MoDataberichte der k. prouss. Ak*demie der Wissenschaften zu Berlin, 1882.) 
Curtius und Adier, Olympia und Uragegend. (Berlin, 1882.) 
Curtius, die Alt&re von Olympia. ( Abhandlungen der k. pr. Akademie d. W. su Berlin, 

1879) 
Curtius, das archaische Bronserelief aus Olympia. (Ibidem.) 
Furtwaengler,die Bronsefuode von Olympia undderen kunstgeschichtlicbe Bedeutung. 

(Uitdem) 
BruDii, Paionioa und die nordgriecbische Kunst. (Sitsungsberichte d. k. bayr. Ak. d. 

W. zu Muencben, 1876.) 
Brunu, dio Scuipturen von Olympia. (Sitzungsberichte der k. bayr. Ak. d. W. zu 

Muencben, 1877-1878.) 
Curtius, Studien Qber die.TempelgiebeI von Olympia. (Sitzungsbericbte d. k. pr. Akad. 

ZQ Berlin, 1883.) 
Brunn, der Hermes des Praxiteles (Deutscbe Rundacbau, 1882.) 
Botfiticher, Olympia, das Fest und die Staette. (Berlin, 1883.) 
Mitcbell, a History of Ancient Sculpture. (New York, 1883.) 

JProfessor OUdersieev^s Lecture on the Reiaiions of 
lAterary and J^laetic Art. 

The concluding lecture of the course was given by Pbofessob Gildeb- 
SLEEVE, on April 9. 

Literary art and plastic art may be disparate in their methods and their 
manifestation, yet the history of both these incorporations of national life 
shows numerous points of resemblance. The extreme antiquity of literary 
art — if that is stretched to include spoken art — prevents us from following 
the earliest growth of Greek poetry as we can follow the putting forth of 
Greek phistic art, but while we cannot point to Oriental influences as mould- 
ing Greek {wetry, still, Oriental influences cannot be denied to the history 
of Greek music which is inseparable from Greek poetry. But the true 
parallels begin with the development of prose. This the ancient rhetori- 
cians felt perfectly well, and so we find in Cicero, Dionysios of Halikarnossos, 



Quintilian, elaborate comparisonB of the development of oratory and the 
development of plastic art. 

The growth of prose out of poetry presents us with striking analogies to 
the difierent stages thrpugh which sculpture passed. We have here as there 
the survival of old technic under new conditions. The translation of an 
artistic conception from one material to another is reached by slow degrees. 
The old wooden statues are simply repeated in stone. The legs move on 
lines parallel with the grain of non-existent wood. The body is kept within 
the round of a non-existent tree. The low relief of hammered metal is not 
necessary when one takes soft stone, but it was long before high relief came. 
The horses keep close to the wall, they are not even pawing to get free. So 
in literature, in written art, the laws of one department survive in that 
which grows out of it. 

Homer imposes restrictions on the latest of Greek story-tellers, but our 
information is too scant to enable us to reproduce the restrictions under 
which Homer wrought. In prose it is otherwise. We are, as it were, 
present at its birth. It does not come into the world full-grown, floating on 
sea-foam ; it is slowly and painfully evolved. It is called so/uto oratio in 
contradistinction to poetry with its fettered gait, but it feels the fetters all 
the same. It has no ease of motion ; it is as if it were galled by the gyves 
it had put off. Early artistic prose is artificial to a degree. It is absurdly 
rhythmical, absurdly jingling. Just as blank verse did not get rid of the 
ghostly authority of rhyme after rhyme was dropped, and a long period 
passed before it learned the sinuous movement of continuous life, so was it 
with Greek prose. This is oddly illustrated by Greek inscriptions which 
often show a peculiar helplessness when prose is imperative. The Greek 
so nimble with his tongue becomes clumsy with his graver. The flying 
words lose wings, lose lustre. The inscriptions are apt to fall into tags of 
verses, wretched verses that would entail punishment on the modem school- 
boy, yet verses for all that. So prose when it came into being felt the 
necessity of mechanical rule to keep itself upright and we are reminded at 
every turn of the earliest statues — with their wooden parallelisms, their 
mechanical curls, and the smile that is meant to be blissful. 

Of course there is danger in all such comparisons. The epos may be 
compared with a frieze, the figures of a Pindaric ode with the figures of a 
metope, the groups in the pediment of a Greek temple remind us of the 
cast of a Greek drama. Yet the epos is not a frieze, nor an epinikion a 
metope, nor the Greek stage a pediment. Still the studies of literary art 
and plastic art should not be divorced. Each serves to light up the other. 
Many passages of Greek poetry get their full light only from plastic art,- 
and, on the other hand, Greek art can never be fully appreciated without a 
knowledge of the Greek language and literature. It may be possible for 
genius to get at the heart of Greek life through Greek art alone. To genius 
no one denies the impossible. But for ordinary mortals Greek art requires 
the setting of Greek literature, which is after all the most Greek thing we 
have. So much of plastic art is nothing but translation, often translation by 
mechanical hands. It has been reserved for our age to make the acquain- 
tance of great originals, to see the Hermes of Praxiteles and the Nike of 
Paionios. In no age perhaps has Greek poetry been more truly understood, 
and so no age has been more worthy of this revelation. It would be a pity 
of pities to dissociate these studies now. 



PROCEEDINGS OF SOC I E T I E8, ET C. 



Seieniifie Assoeiati&n, 

Mity 7. — Fifty-eighth regular meeting. Professor Rowland in the chair. Twenty- 
five members present. 

Papers read : 
On Fermentation, by J. R. Dugoan. 

An Account of the Gabliros and a^isociated Hornblendlc Rocks in the yicinity of Bal- 
timore, by G. U. William.'*. 
On Artificial Circuliition through the Vessels of the Animal Body, by L. T. STKVftys. 
Preliminary Note on ihu Energy Spectrum of Incandescent Plaliiium, by H. F. Kbid. 

rhUoioffiwMi AstioeUmon. 

May 2.— Fifty-fifth regular meeting. Professor GildersleeTe in the chair. Twenty 

members present. 
Papers read : 
Studies in Dinarchas, by E. O. SlifLER. real by Professor Gildersleeve. (Abstraei 

on p. 1125). 
On K. Brugmann's recent Grammatical Studies, by C. D. MoBRts. {Ahttraci on p. 125). 
On Inchoative or n-verbs In Gothic and other Germanic Dialects, by A. E. £mgk. 
{db^act<mp.l:.7). 



Hiatorical and PuMHeai Science Assoeiaiion. 

April 18.— Dr. H. B. Adams in the chair. 

The County luslitutions of Virginia, by Edward Imglb. (Ahitraei on p. 180). 

Townships in Rhode Island, by VV. E. Kostkb. 

Discussion of the Blair Bill, by Messrs. Ramage, Shaw, Wilson, and Dewey. 
April 29.— Dr. 11. B. Adams in the chair. 

Taiation in Kentucky, by Abthdr Yagbr. (Abttrael on p. 181). 

Judicial Procedure among the Boys of McDonogh Institute, by Ji/un JouNsoir. 
May 2.— Dr. H. B. Adams in the chair. 

Niblliitm in Rusais, by J. I. Fakrdbr, of Dorpat. 

Theories of Church and State, by J. A. Fisubr. 
May 8. -Dr. H. B. Adams in the chair. 

(k>iigre8sionaI Government, by Woodbow Wilson. (Abttrael on p. 129). 

Stoplien lloplclns, by W. E. Fostkr. (PublinKed in Jthode hland Historical TYacti, 
Ao, 19). 

Mny i6.*-Dr. H. B. Adams in the chair. 
Congressional Government (continued), by Woodbow Wilsov. 
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April 23.— Dr. Story in the chair. Nine perwiu present. 
Pupers remd : 

A Note on Ruled Surfaces, hj W. E. Stort. 

On Currature in n-fl«t space, bf G. Bi»siKO. 
Jfay 21.— Dr. Storf in the chair. Eleven persons present. 

On the Equations which Detorminc (ho Directions of the Axes of a Qaadric Surface, 
by VV^. £. Story. {Abtiraet on p. 123). 

A Note on the Divisibility of Numbers, by W. P. Durfbr. 

On the Number of Substitutions of n letters which leave k of them unaltered, by W. 

F. DUBFKK. 

Metaphy»icia Club. 

April 22.— Thirty-eighth regular meeting. Dr. G. 8. Hall in the chair. Eleven mem- 
bers pres<;nt. 

Papers read : 
Aliod as a Social Factor, by Lrstkb F. Ward, of Washington. 
On the SyllogiAiu, by J. ft. IIarris. {Abtfract on p. 131). 

May 13.— Thirty-ninth regular meeting. Mr. C. S. Peirce in the chair. Twenty-one 
members present. 

Papers read : 
The LK)gic of Religion, by C. S. Pkircr. 
The Writings of the Insane, by U. Stkinkb. 

Archaeoioffieal SodHy. 

May 9.— Fourth general meeting. Professor Gildersleeve In the chair. Fifteen mem- 
bers present. 
Papers read : 
On the History of Mosaic Painting since the Christian Era, by A. L. Frotiiikq- 

HAM, Jr. {Abstract rm p. 128). 
On a Collection of Electrotype iteproductions of Ancient Coins, by A. Emrrsov. 
Reports: 
On the proposed new regulations of the Archseological Institute of America, by A. 

Emkkson. 
On an interesting Greek Christian Inscriiition of Rome discovered by 0. Marucchl, 
by A. L. FuoTuiMOUAM, Jr. 

BalUmore Naturalif' lUUL Clvb, 

Ajfril 30.— Dr. G. H. Williams in the chair. Eleven members present. 
Mr. Luuokr reported the discovery of Hornia minntipennis. 
This iieetle belongs to the largo family of .Meloldee, and is parasitic in the nesto of 
the common mas >n bee. The insect was described and its life history given. Its 
development is very peculiar, passing through th.» following stages ; egg. first 
larval stage or triiingulin, second larval stage, comprising the carabicia and 
scarabieid forms, third larval stage, semi-pupa, followed again by a form looking 
like the thiid larval stage, true pupa and imago. Mr. Lugger also gave an 
account of the devc opraeni of Csenia dimidiata Fab., which lie has succeeded in 
raising to maturity from the larva. The larva loolcs like the cast-off skin of 
the common oniscus. The transformation from the larva to the pupa takes 
place within the larval skin, the latter splitting open along the sides. The pupa 
u at first snow-whit«, as is also the imago, the latter soon changes to a sky blue 
and then to a black with orange colored elytra. 
Dr. Rarto.v of the botanical section made a report of the field work during tlie past 
m.mili, and stated that several interei>tiug additions had been made to the collec- 
tion. 
Dr. Williams of the geological section made a communication on "The so-called 
Quartz-porphyry at HoUius station. N. C. K. K., north of Baltimore." {Seep. 132 of 
thU ( ircular). 
May 25.— Dr. 0. H. Williams in the chair. Ten members present. 
Mr. Luooer gave an account of a strange hymenopterous parasite infesting the larra 
of Tiphia. 

The Tiphia lays its eggs in the so-called white grub, or the larva of Ijachnosterna 
fusca ; the larva of the Tiphia wheu nearly mature eats the white grub and tlien 
spins for itself a beautiful silken cocoon. This larva in turn is often infested by 
the larva of the RhipipboruN p..<ctiuaius or R. limbatus, the eggs of which havo 



become fastened to tlie Tiphia, and in thi* way reach the Tiphia cocoon — as 
stated Mr. Lugger has also found in the same cocoons small hymenopterous para- 
sites. The order of events in tliis case appears to be that the larva of a large 
coleopterous iiisfct is destroyed by a hymenopterous larva, this in turn by a 
coleopterous larva, and this again by a hymenopterous larva. 
Dr SrERNBKBo made an address on micrococci, with especial reference to the micro- 
coccus of pneumonia, which has lately been described. 
Mr. D.tNALDHON showed two spccimnnN of Liparis liliifolia found at Texas, N. C. R. 
K., Md.. which possessed the keeled leaves characteristic of L. loesellia. He also 
mentioned a fertile plant of P<^hlophylluni peltatum with only one leal, and a sterile 
specimen with the stem continueu into a leaf-like structure. 



Mkktinos of Art Circles. 



Under the auspices of the University Archeeological Society, Dr. A. L. Frothinqhav, 
Jr., has organized several circles for the study of various phases of art. Illustrated by 
photographs and engravin;:s. The meetings have been held in the rooms of the Peabody 
Institute and the following subject'* havo been taken up. 

First, March 1, on Romanesque Architecture. (16 present). 
. Before the Romanesque period (XI and XII centuries) there had flourished since the 
Christian era four stvles of Arcliiieei ure : the Roman, the Eastern (especially Syrian), the 
Byzantine, and the Lombanl : and from a combination of various elements existing in 
th 'ae styles Romanesque Architecture waa Tormed. Its general characteristics are gran- 
dv'ur, simplicity, and power, while during the two centuries when it held sway not only 
did each country have adbtinct form of the style, as France. Germany, Italy, England,- 
and Spain, but every one ot these still ununited countries inclnd«-d schools possessing 
traditions and methods of their own. and developing Independently of each other. Some 
reached a higher scientific development than others, and obtained better results in 
their endeavors to solve the main architectural problems of the age — the problems con- 
nected with the arch and the vault. Ho that, while by some schools (especially th<»8e of 
Auvergne, Poitou and Perigoid in France) completely vaulted churches were built as 
early as the mUlUle of the XI century, niojit of the schools lagged far behind and used 
wooden roofs uutil the middle of the Xil century. 

Second. March 8, on Gothic Architecture. (12 present). 

A sharp distinction moat be drawn between the Trunaltlon-style, which formed i c 
link between the Romanesque and the (rot hie, and the Pointed style which, nil hou^h usi g 
the pointed arch, had none of the constructional peculiarities of the Gothic. Amio.'t 



many conflicting claims it seems certain that Gothic architecture arose (c 1200) in Korih- 
ern France and more partieularly in the pioviuco of tbtt lidnde-France, where we al&o 
find (c. IIV)) the style of transition Nowhert) are the attributes of trne Gothic so well 
exemplified as in the great cathedrals of Rbeinis, Amiens, Chartres, and Boui^ea. From 
thence the Gothic style spread to other couDtrieu: although France. England, Germany, 
Italy, and Spain had difl'ereot forms, these were mainly national^ ana there did not exist 
nearly so many distinct schools as in the Romanesque period. In the XI V century (tothie 
lost its originality and artistic feeling; it lived on thepH.<tt; and in the XV century it 
was overrun with purposeless ornamentation and its forms became perverted and debased, 
losing the lightness, symmetry, and beauty which characterized its early period. 

Third. March '/2, on Italian Sculpture during the XlIl-XV Centuries. (10 present). 

The revival uf Italian Sculpture is all the more remarkable that previous to Niocola 
risano it was sunk so low as to seeiu incapable of renew(*d life. Niccola's stvle wbk not 
adopted by the school he founded ; his ma-isive, powerful figure.<<, full of a quiet majesty, 
weru exchanged for slender, artificial forms, and while the influence of the antique may 
be traced in him, it is entirely wanting in his &>uccessoi-9. 

Giovanni his son caiue under the influence of foreign Gothic art, and the same may be 
said of the rest of the school. Andrea Fisano, however, and the great unknown sculp- 
tors of the Orvieto Cathedral seem to return to au earlier and simpler style, related to 
Giottesque painting. 

The second gieat phiCsc, beginning with the first years of the XV century shows us ttie 
great names of Jacopo della Querela, liorenzo Ghiberii, and Donatello. The pictorial 
style introduced bv Ghiberti waa fortunately counteracted by the more |)Owerful geniu.5 
of Donatello aided by the correct artistic taste of the lime, it was Donatello who formed 
most of the sculptors who then acquired renown ; but none reached to his height. The 
cause of his influence was not only that be conceived most completely the naturalistic 
type of hb( time, but that he commenced the renati»ance of the cla.ssical ideaL On the 
other hand, Luca della Robbia wns essentially a religious sculptor and founded an exten- 
sive Rolibia school. He revived the earlier religious art with greater sentiment and 
beauty of form, and took, in sculpture, tlio position corresponding to that of Fra 
Angelico in painting. 

Fofirth. March 29, on Italian Painting during the XIV Century. (13 present). 

The XIII century was in Italy the iKsriod of the greatest degradation In painting, 
when exaggeration of expression and distorlion of form reached their dimax. Giunia 
of Fisn, Guido of Siena, tne Berlinghi^ri of Lucca and Margharitone of Arezzo do not 
rise much above the general standard. The revival in Tuscany,— headed In Florence 
by Cimabue and in Siena by Duccio,— was a regenerated form o'f Byzantine art : but a 
new departure, more humanistic aud naturalistic in every way, and which spread 
rapidly in all directions, was taken by Giotto, to whom Simone Memmi corresponds in 
the Siennese school. During the XIV century these two Tuscan schools reigned supreme, 
and the few painters who flourish in other provinces acknowledge tlie rule of their style. 
Uf the rivals, the Florentine adopts a relatively intellectual, and the Siennese a senti- 
mental ideal. After Taddeo Gaadi, Giotto's great pupil, the (iiottcsque style became 
rapidly debased, and the Florentine School does not produce any great painter besides 
Andrea Orcagna. who was a universal master «i«« generis. In Siena the most important 
successors of Simone Memmi were the two Lorenzetti: there, also, at the close of the 
century a retrogressive movement takes place. 

Fifth. April 6, on Italian Painting during the XV Century. (15 present). 

The XV century witnesses a great revolution in the Florentine school and its depend- 
encies; while the school of Siena continues to represent the ideal of the XIV. This 
revolution in Art was caused by human nature being taken as its ideal aud its model : 
hence the unifonnity x)f the preceding period was replaced bv distinct and new species 
developing side by side |ind which we may call the religious, tne naturalistic, the realis- 
tic, and tlie classical. 

The ideal and religious style not accoriing with the spirit of the ag« lost much of its 
life; but it was reborn in Fra Angelico whose paintings seem inspired and in Fra Filippo 
Lippi who is inferior only to him ; while at the close of the century the school is repre- 
sented by such great painters as Perugibo and Pinturicchto. 

Masaccio was the prophet of the naturalistic and psychological school which was com- 
pleted in Handro Botticelli, Domenico Cihirlandaio and Filippino Lippi who develop por- 
traiture in religions subjects to its limits. Another form is exemplified by Giovanni 
Bellini in whom the great power of color appears. 

The realistic and scientific school headi'd by Andrea del Castagnoand Piero della Fran- 
cesca studied the human body with a realism repugnant to true art. The Pollajuoli car- 
ried this to its extreme limits : Andrea del Verocchio somewhat refined it. The cla.s6i- 
cal renaissance was not so striking in painting as in sculpture: it however inspinnl 
many works of Sandro Botticelli, Andrea Mantegna, and Luca Signorelli. Maniegna and 
Signorelli were the giants of the century, men of comprehensive genius whose influence 
wa<« lasting: the latter waa hardly surpassed by Michel Angelo in mastery over the 
human figure. 

Sixth, May 3, on Ivory Carving from the IV to the XV century. (6 present). 

Art history is often best illustrated by its smallest productions: this Is emphatically 
the case with carvings in ivory ; not being of a precious material they have l>een pre- 
served in great numbers and in uninterrupted sequence. The consular diptychs of the 
IV-VI centuries form an important series: they generally figured the consul presiding 
over the games. Many articles of ecclesiastical use were carved in ivory, such as church 
diptych-, pjrxes, holy-water vessels, vases, caskets, book covers, and later. /laAe/la.a«per- 
toria^ devotional tablets, triptychs, Ac. All these works were carved with the subjects of 
Christian art. 

After the claasicnl and Byzantine period a new style came up with the Tarlovingian 
revivsil : this was succeeded by a degradation, with some improvement during the 
Romanesque period. At this time tliis branch of art was reaching great perfection in 
the Eastern Empire. When the Gothic style arose there wms a great renaissance in ivory 
carving which became very popular: in France especially it was Impressed with all the 
delicacy and refinement of Gothic sculpture, and many prominent artists devoted them- 
selves to this branch. In Italy, Venice became famous for this specialty and exported 
carved ivories largely to other countries, while Germany, Spain, and England all poosessed 
national schools. _____^__ 

The A R'^ifiBO LOGICAL INSTITUTE OP Amkrica foundcd fivcycarsago for the promotion 
of archsolosical research and disciivery on classical and American soil, by action of its 
(k)uncil in B^>8ton May 17, 18S4, urged the formation of affiliated societies in other cities. 
These s ■cieties, besides sharing in the general advantages of the Institate, may, by 
electing meraljers into the General Council, influence the work underUken by the Insti- 
tute, and create local interests by meetings, publications, etc. 

The University Archceological Society appointed Drs. Emerson and Frothingham a 
committee to forward the formation of a tialtimore Society by the addition <»! other 
members. The ohl and new membcni of the Institute were invited to meet nn June 5th, 
at 8 p. m.. in President (Oilman's oflice for the formal organization of tho Society. Mr. 
John W. McCoy, whose Interest in art and archeeologv is well-known, was chosen Presi- 
dent. Dr. Emerson and Dr. Froihingham werenamol respectively recording and corres«- 
ponding secretaries. The Baltimore .«^ocletv at present numbers twenty-throe members, 
as follows : Charles .T. Bonaparte, George W. Brown, Arthur M. Elliott. Alfred Emen^on, 
Arthur L. Froihingham, . I r., Miss Mary Garrett, Robert Garrett, T. iiarrison Garntl, 
Basil L. (iiUlcrhleeve, Daniel C. (jilniari, Edwari .M, Green way. Jr., Joshna («. HarreT, 
Reverdy Johnson, Miss E. T. Kiiiir, John W. McCoy, N H. Morisou, Charles D. Morrw, 
Ivdiuund Law Ro^.-rs, William W. Spence, S. Teacklo W/lii»r Harry Walters, Mintoti 
Warren, Miles White, Jr. i 
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